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SINGLE-SHELL TANK WASTE CHARACTERIZATION FOR TANK 241-U-110 CORE 7
COMPOSITE SEGMENTS 1234

DATA PACKAGE

SECTION
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ANALYTE : C-14

Procepure : LA-508-121

Reviston:

Instrument:  Liquid Scientillation Counter

Prorerty Numser:

TechnorLocist: R. A. Jones

PavroLL Numser: 65801

Date: September 20, 1988

Cacisration Stawparo ID: Packard 6008502 #2

AnaLYTE CONCENTRATION: (See Attached)

Tyre oF CALIBRATION:

CoMMENTS ¢

§ST-103 Rev. B 9/27/90  Interim
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USER: 2 ID:CARBON--14 FREGET TIME: 10.00 MON 19 SEF 1988 1451
SAMFLE REFEAT: 1 CYCLE REFEAT: 1 SCR:N RE2Z2: N

Hi: 7 AQC:Y QCF:N RCM:Y 2 FHASE MONITOR:Y FOST CHE:N VIAL:G VOLUME: 1
REM-TIME: 0.10 INT:99%9.95 :

CHANNEL 1-L.L: O Ul: 700 ZGIGMA: 0.10 EEG SUR: 0.00 EEG Z5IG: 0.00 LLOF:

SINGLE LAEEL DFM

UNENDQWN ID:C—-14 UNENQWN REFILICATES: 1

UNENOWN NORM FACTOR ISO1:0 1.00000 -

UNENOWN UNITS T501:«0FPM

UNENOWN HALF LLIFE CORRECTION: N

INDIVIDUAL UNENOWN NORM FACTORS:2 N EACEGROUND GQUENCH CURVES:Y

STANDARD ID:FACKARD &OOQTOD #2 )

HALF LIFE (DAYS) IS0O1:N

STANDARD DFM IS501: 108600, 0 7‘; “"' ‘5- ? ?é’

saM POS CH CFM 281IBY  TIME EL. TIME AVG H# RCHY. 2F

Bl *¥—- 1 1 44,90 .44 10,00 11.02 a98.3 [
Hitsa =8, 58, 59

BACK.GROUND QUENCH CURVES: CONSTANT -

CHANNMNZIL 1

QUENCH CURVE COEFFICIENTS

A: 44, 90000 B:O. 00000000 C:0. 00000000 DO 000CGO000G0

BACEGROUND QUENCH CURVE CORRELATION TABLE

MEASURED CALCULATED FERCENT
BLEG CH# CFM. . CFM., DIFF. FLAG
1 58,3 44,90 44,50 ’ 0. 00
EACKGROUND QUENCH LIMITS  LOW:0. 000 HIGH: 1000,
TOTAL GUENCH LIMITS  LOW:G. 000 HIGH: 1000,
SAM  FOS  CH CFM 2SIGY% TIME  EL TIME AVG H# RCMY — oF
A Sl *%= T 1 105004.40 0.20 10,00 D2R.67 5.7 0. 00
Hib: =&, 5. =5 -
1801 %ZEFF CH1:96.45
B 52 *x- 4 1 104881.70 0.20 10.00 415 11.7 Q.00
Hit: 11, 11, 13 _
1501 %EFF CH1:96.53 . *
(82 #*x- 5 1 104007.30  0.20 10.00, 45,61  TH.0 OO0
H#: =6, T4, 6 ‘

I501 VEFF CH1:95.73
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sAM FOS CH CrFM 28IG%

54 wx%— & 1 102265.80 0.20
HiF: o 784, 73. 73
1601 %EFF CH1:94.13

0
a

KK 7 1 101574.920 Q.20
Hi#t: 92, 100, 101

1501 YEFF CH1:932.4%

PRIELEP . L0
1Z6

o6 x¥- B 1
Hit: 133. 133.

1601 %EFF CH1:%1.
S7 x¥— 9 1 9&142.50 0.20
Mit: 1467, 167, 165

1601 %EFF CH1:88.4%

0.21

Q42468.320
196, 199

*¥—10 1

| 50
Hit: 195,

1601 %EFF CH1:86.76
/s
)7 *x-11 1 P0%21.20 0.21
| Hit: 218, 218. 219
1601 %EFF CH1:8Z.608
j”iu *%—12 1 BS1464.00 0,22
Hit: 282, 25 2585

1501 %ZEFF CH1:78.38

0. 20

TIME EL TIME
10.00 o7.00
10.00 L8057

10,00 g0, 0=

10.00 . §1.49
10.00 102.21
[ 4
L 3

10,00 114,731

10,00

ISOTOFE 1 QUENCH STANDARDS

LEFF

STANDARD H# -CH1
1 ~5. 30 ?b6.65
2 11.67 96.54
=t 26,00 e5.73
4 73,332 4,12
3 100.0 93.4%9
b 1Z24.7 21.09
7 166.73 £8.4%9
8 195.3 B&.76
9 218.7% B83. 68
10 2572, 78.18

QUENCH LIMITES _OW: 0. 000

368

HIGH: 2573.7

125,45 &

AVE HEE

- T
7~.' -

1000

1734.7

166732

218.32

FAGE: 2

ERR

0. 00

0,00

0.00

0. 00

Q.00
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Analytical Batch

Las Seement SeriaL #: F0971 Customer ID: 000007

INSTRUMENT Jupiter Iodine 129 Analysis
Proceoure /Rev| LA-378-103/A-2 Water Digestion
Tecunorocist | S.Cervantes
Darte February 27, 1990
TEMPERATURE 26 C
Starting Tive| 0800  02-27-90
Enping Time 1030 02-28-90
CHemisT S. A. Catlow
Description Las 1D DescripT1ON Las ID
1 Initial LMCS Check Std. FO981 12
2 Reagent Blank FQ982 13
3 Sample Composite 7 F0983 14
4 Duplicate Sample Composite 7 FO984 15
5 Spike Composite 7 FO3985 16
6 Final LMCS Check Std. FO98B6 17
7 18
8 19
9 20
10 21
11 22
Stanoarp Type Privary Book # Secono Book # THiro Book # FinaL Vou.
& Avrauor Vor. & Avrauor VoL, & Aciouor VoL, of S10.
LMCS Check Std. 124B44/1.0 mL N/A
Spike 124B44/1.0 mL F0983/1.0 mL N/A

SST-102 Rev. | 10/2/90 Interim
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ANALYTE : 1-129

Proceoure : LA-508-152

Revision: A-1

INSTRUMENT : TN-4500

Property NumBer: WA45242

TecunoLogist: R. A. Jones

Pavrot Numser: 65801

Date: January 09, 1989

Cacisration Stanoaro ID: 45B40A & B

AwaLvre_Concewrration:  Se” = 4.06 uci, SB'® = 4.67 uci, 1'” = 57.8 uci
Type oF CALIBRATION: Efficiency
COMMENTS ¢ T zero = June 06, 1988

SST-103 Rev. A 9/25/90 Interim
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AJIORATIC ISOTORE AMALYSIS 28-FEB-%0 21040039

SAMPLE FARAMETERS PEAK SEARCH FARAHETERS
Srectrum Label! FOB1 SEG/COMP/ELT I-129 Mem.Group 1AR
Samrle Counting Iste 28~FER-90 19146147 Search Ranse 25 - 200 keV
Samrle Collection Date 28-FEB-%0 19148100 Haxe 7 Error 50,0 %
flecay Time 0. Days 0,013 Hrs, Filter Widin 1.4 keV
fea.live Time 1660, Sec, Hultirlet Det(Factor 0.1
Aca.Clock Time 3003, Sec. Max. Delta-E 1,5 keV
Leadtime 0.1 % le¥/Ch, 0,20
Cznele Mass 1,000 GN lero Offset 0,60 keV
Eff.Core.Factor 1,000
Lineshare File Namel JIK -- H2 SHF FILE G9/13/8&
Efficiency File Nawel WEMOL -~ H2 EFF TABLE 5/12/86
Isotore File Named WIHO1 -~ H-2 DET, ISOTOFE FILE

3%k PEAR SEARCH TARLE Kikix

Na, 0.Energy TiEnerdy  Net Cnte, Bnd, % Erry FUHH Eff.

(keVi tkah) {keV)

1 9.4 29,2 2787, gia, 2.2 14,375 0,0000E400

2 34, 0% 24,0 979 618, 6,8 1,375 0.4492E400

3 9.3 39.2 476 1048, 8.4 1,173 G.50094E400 I 129
4 74,6 74,4 47, 131, 334 1,387 0.6151E400 AN 243
5 96,24 95.9 148, 285, 13,3 1,266 0.5835E+00

b 120.,5 120.1 478, 176. 5.7 1,366 0,5176E400 5E 75

7 125,3 134.9 1308, 183, 2.8 1,367 0.35030E400 SE 75
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! FRiky TDENTIFIED ISOTOPES £x¥id
i _ .
Nuclide UCI/GN lecay Corr, ZhFC
Enerdy fioundznce{Z)  Rate(CFW) ¥ Err Delta-E

T 129 7 0.1136-03 +/- 0.949E-05 1,00

39.4 0,113E-41 7,50 9,51 g6 0.4
AM 243 7 0.103E-05 +/- 0,352E-06 1.09
74,7 0. 105E-00 66400 0.93 334 0,3

SE 78 (vA57E-04 +/- 0.118E-05 1.00
136.0 0,456E-04 37,00 30,15 2 1.1
1211 0,483E-04 17,30 2,55 5.7 1.0

Kook KL TABLE dondix

Nuclide UCI/6n Tecay Carr, TMFC
Ererdy Abundance{Z)  Rate(CFH) % Err [telta-E
A 241 1,00
9.9 <0,217E~05 35,90 < 0,97
SP 125 1,00
174,13 0, 175E-04 6,80 < 1.04

#U0kx UNTDENTIFIED PEARS #3dax

frergy Rate X Err. Enerdy kate % Err, Enerdy Kate % Err,
29.3 95475 2,2 34,0 11,51 b8 29 2095 15,3
STOF ~-
LG4500
foaln

AUTOMATIC ISOTOFE ANALYSIS [1N]
Hom, Brour = P10K
Camele Defimitions File (1-6 Chars,)-- THINGL
is You Hish To Enter Samrle Data ?

Enter & Gamele Label--

Sanrle Collection Dlote -- 28-FER-90
Time 721042

Is 20-FEB-90 st 210%%) 0 Correct 7N
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ATanATIC ISOTOFE AfnLYSLES

SAKFLE PARARETERS

Srectrum Lobel’
Gamele Counting Dste

Gamrle Collection Date

Lecay Time
fca.live Tine
fica.Clock Time
Doadiime

Samrle Mase
Ef€,Corr,Factor

Lineshore File Nawes
Ffinciencs Fale Nawed
Tsotore File Nemed

N hEnerds T,
(keih)
1 31.6%
2 36,34
I )
3 7501
o 94,4
& 1i1.8
7 126.5
e 135.4
Q 1455

378

FOR2 SEG/COMPEL4 1-129

28-FER-%0
28-FEE-50
0. Doys

JIN
WEHOL
WIMOL

21142:08
21042300
0,402 Hre,

o bt
Jg-tEievo

-- K2 SHF FILE 5/13/06
-~ HZ EFF TARLE 5/13/86
-- 4-2 DET, 1S0TOFE FILE

YEExE PEAK SEARCH TABLE vhit

Ererey  Het Cnts,
(hai)
.4 o8,
kIR 45,
a4 g,
74,9 47,
YEal 137,
1115 44,
120,1 4713,
155%.0 1574,
1451 I,

Edrid,

113,
313,

77
128,
162
141,
214,
202,

124,

e

2200004

FEAK SEARCH FARANETERS

Hem, Groue

Search Ranse 29
Hay. % Error

Filter Width
Multirlet Det.Factor
Hau Dielta-E

kel/Chy

Zero Dffset

ZEre. FWHH Eff.
(haV)
22,7 1,379 0.4316E400
45,6 1,375 0,4707E400
47,0 1,372 0.55470400
0,30 1,367 0.61597EH00
14,3 1286 CL.5EI2EH00
19,2 1,365 0.S0G2E400
6,0 1,286 G.3376E400
2,8 1,367 0.5048E400
48,6 1,349 0,4803E+H00

1AR

200 keV
50,0 %

1.6 ke
0.1

1,5 keV
0'2
0,60 keV

AN 243

oy L
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kikiy IDENTIFIED ISOTOPES #¥a3

Huslide UCI/Gn llecay Corr hEC
. Lrepdy Abundence(Z)  Rate(CPM) 4 Err Delia-t
oad 243 7 0,105E-0% +/- 0, 528E-06 1,00
s 74,7 9. 105E-05 85,00 0495 32,3 -0,2
5E 75 0,474E-04 +/- 0,119E~05 1,00
13640 0,4795-04 59,00 3,59 2 1.0
1211 0. 459E-04 17.30 747 6.0 1,0
ekt BIL TAELE #4333
Muclide UCL/6H leczy Corr, ahrC
Enieryy ftundance(X)  Rate(CPHY 7% Err Delta-t
11 1,00
37,4 0, 111E-G4 7.50 7 0.%4
Ah 241 1.09
595 <0 220805 35,99 it 0.99
50175 1,00
174.3 0. 174604 6,50 i 1,05
vhiex ONJUENTIFIED FEAKS fd%ri
tnerdy fate % Erm Ererdy Rate % Err Enerdy Rate % Err,
3.6 1,96 22,7 42,4 0,95 47,0 1115 0,80 392
6.3 0,51 45,6 24,1 2,74 4,1 1451 0,62 46,6
Sigr -~
EG4550

379



VAR

SAMPLE FARARETE

Seectrun Lobell Feg3
samele Counting Date

le Collection Diate
C Time

Goinlave Time

Ao Clock Tane

{oactine

2o Mace
“tiCorr.Foctar

Lireshare File Newes
Ciraetency File Hamod
leotore File Name!

Ko, Q. Enerdy T.Ene
(ko) ik
! 31,5 1
2 7401 3
3 25,2 ;
5 120,53 120
G 1359.4 133

380

bl Ledilre feliihEis

RS

Gi-ink -0

FEAN

'J""" T
Vovarwd

CEG/CONFHLY  1-129 fom. hrour
28-FEE-%0 22424 Search Range 29 -
28-FEu-90 22042000 Hane X Error

Gy Deys G007 Hra,
30, Sec,
2907, Sec,
2.1 %
1,060 Gi
1,000

JIN
HERO1
0!

-

pus o

2 SHF FILE G/13/86
-~ H2 EFF TALLE 5/13/78E
-- H-2 DET, ISOTORE FILE

Frrek FEAR SENRCH TABLE 3k

ras  Net Cnts, Fgid, LoErr,

"j )

G 72 147, 25,

N 45, 115, 33,0
; 119, 159, 17,4

Wi 300, 191, 5.7

G 1658, 1%6. 207

FYHE
{}.oV)

Filter Width
Hultirlet Det.Factor
Hax, Delta-E
kol
2ero Offeet

Eff.

T09E+00
13BE+G0
825€400
376E400

. SEARCH FARAMETERS

AB

0.1

15 kel
(.20
050 FeV

fid 242

SE 7§
S€ 75



veclide
Eriwrds

iy TRENTIFIC

acundeds

g 243 7 00100E-08 4/~ 0, 331E-0¢
4.7 IS SN L6400

043Y8E-04 7~ 0,121E-05

(0, O0ZE-T4

0.304c-04

59,00

17,30

IOIGGTOFLS s4ady

ARFC

1‘! 5 ".‘ l l [N f,'
Erersy
11y
3rd

»E.H 241
3909

30125
1763

o B
Lera

3.5

381

UC L/ G

20, 115-04

Bedax alL T

Avundance(d)

w Err [elta-E
1,60
[T 2.0 0.8
1,00
I3 2.7 Ll
10,00 5.7 1.4
ROLE 4abss
FateSkng  F Crr Dlelts-k
1,00
¢.57
FaY
Go?
]

Fedvdk URILENTIFIED PEARD Brdix

{nerdy

ENTR

nate 4L Err Enerdy

ot

=31
L
«

te

L

FOR.

I’



‘

Avidmi 10 Isbidrt

SANFLE PARAMETERE

Srecbyran Looels
Scarle Counting Date
Saaele Collection Lote
fecay Time

reaive Time
newClock Tine
Lesditie

3

1
1

Cairly Hase

it Lorr,factor
Lineshare File Name!

Erficiency File Hamod
{cotore File Nemed

A

i 0.Enerdy TLne

(hol) (F.uV)
1 1, 8% 1.8
g a9, 39,1
k! 79,0 74,8
J 9603 ?610
a 120.4 120.2
& 1354 1350

382

F-964 SEo.CONFILE

1-hMAR-%

1-AnR-%0

0, laus

1000, Sec,

03, See,
el %
V000 GH
000

JIH

WEMOL
LIno1

bk PLAK

ot Cnte,

RPN o oy
wbvell Gl-phn-v0 Uheooed

FEAR SEARCH FARABETERS

1AE

200 keV
0.0 %
1o ke

Kem. Drour

Search Rande
Mo L Ereop
Filter Width

25

(0:05145 -
00500
0,017 Hre,

0

Multirlet Let.Fazctor 0.1
HetoDelta-E 105 kel
i.'.L"’v‘/Chc \:‘r:

Zero Offset 0,80 keV

-- H2 GHF FILE &4/13/84
-- WY PR OIGRLE D/13/86
-= h=2 LET. ISOTOFE FILE

SEARCH THELE ®kexd

Eand, 7 Erry FLHH Eff.
(.o}

eI, 281, 22,5 1,378 0.4329E+00

kIR H2, 3501 1,389 0.5946276400 AR 241

1B, 124, 900 1,347 0.6159E400 Al 243
131, 204, 16,2 1,364 G,5834E400

453, 244, Lo 1,386 0,53740400 S 75
1644, AL 207 1,387 0,504BE1GO 5E 7Y



“huel e

A

Al

Ly

Eroruy

2417

ST

ra
=
b

-~

Huolidpe

Ereray

I

52

L

i

3.

UC1/Gi

0. 140E-D
04

aEVE e TDENTIFIE

Abgndone oy

IR FARVISIERI SliF

L50E~05 30,50
. v s

s 4 0 338E-06

QY1 =04 RNEY

04 484E-0
OI
0

]

G /- 0 121E-05
FFAL-04 u%. 00
437604

KE¥5s KDL

UC17ch [ee
Arurdence(

121E-04 7.50
164E-04 6,30

17,30

£ IGOICrEs shird

Wb
s

1,00

0,72

g0 77

1,00

[ielta-

5 Lree

ST 04
3.2 -0.1

ZHFC

383

Boesk UKTLEN

TEres trerdy
22,5 $5,0

i Errs

12,67 2.7 10
2,04 5.4 0.9
THELE Fddnk
Gt Darr
Ly Rate(CRH) % Err Delte-€
1.00
1,07
1,00
g .5y
TIFLEN FEARS xdi¥y
fate X Tror, Enordy
! 5.2
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FUTUAT L GGG v D-jfE-70 0310209

vervle T

SANFLE FARAMETERS FEAK SEARCH FARAMETERS

Groctrun Label) Feas SEG.COMPYIR Hom, Grour LAR
sorrle Counting Date 1-MAR-90 02+C7350 Search Rande 23 - 200 kel
Samrle Collection Dale 1-HAR-5G 02107000 Wawe % Error a0,0 7
ecay Time 0+ Taus 0,015 Hrs. Filter Width Lib kel
feayLive Time 1600, Sec, Myltirlel DebiFactor 0.1

celClock Time 3601, Ser, Maw ol ta-E 145 kel
fipadtime LA keV¥/Ch, 0,20
Sapele Mass 1.000 oM lera 0ffset 0,40 keV
Eff.Carr Factor 1.000
Lineshare File Name! JIN -~ H2 GHF FILE 3/13/B%
Erficieney Fite Mome! WEHOT -- HZ LFT TARLE S/13/84

Isotore File Named Y101 -~ H-2 LET, ISOTOFE FILE

FEEEY FEAK SEARCH TAELE #byix

Ho, 1 Ererdu Tibnordy  Nebt Cate, Band, 7 Erre FUWHH Eff.,

(leth (ke (ke
! el 20 2946, 648, 200 1373 0.00DDE4C)
2 341 14,1 oan, 448, 62 1y 37“ 0,4301E+00
1 e 39,2 a1ty 214, 704 1LY 0050548400 I 129
A 74,8 744 35 120, A3.6 1,367 0.6157E4G0 AM 243
3 24,4 261 157, 188, 13.5 1.J66 0.3872E400
4 120.5 12044 an7, 17%, Wb L3860 0,0176EH00  EBE TS
7 125.4 135,0 1695, 210, 207 1,367 0.3088E4L00 SE 73
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¥Eys [DENTIFIED DSQTOFES fxend

Nurlide UCI/GH Decay Corr.
Erersy Aoundanced?r  Rote(CPHY 7 Err

1129 7 ¢, 121803 /- 0,894E-03 1,00

39,4 §.12§8-02 7,50 1.2 7.4
AK 243 7 0.770E-04 4/~ 0,3T4E-04 1,00
74,7 0. 770E-06 £6400 LS L

sE VS G4 508C-04 +/- ¢,1228-05 Iye
4

1264 0, 513E-0 G0 AT 2.7
1211 0, 491E-04 1220 15,14 3eb

Telts-E

004

0.1

ZHFC

yriey 0L TARLE dhaix

nutilte JCI/Gn liscay Corr.
Erersy poundance(’)  Rete(CRPH) 7% Err
A 241 1,60

S%.0 <0 224E-03 35.9G 1.01

[‘elto—E

inrC

§0 105 1.0
176.3 20,1575-04 4,80 W 4,74
£k UNTDERTIFIED PEAKS #vids
Crordy Fate 7% Err. Enorgy Fasie % Err. Ererdy Eate
203 59,33 2.1 34,1 10,77 6.2 F6.1 14

§T0F -
BE4500

387



Analytical Batch

Las SecMent SeriaL #: FO0971

INSTRUMENT Carberra Jupiter

Procebure /Rev| LA-933-141/6G-1

TecHNoLOGIST R. Hale

Dare March 09, 1990

TEMPERATURE 23 C

Starting Time| 0900

Enoineg Time 1500

Customer ID: 000007

Neptunium Analysis
Water Digestion

CrHemisT S. A. Catlow
Description Las ID DescriptioN Las ID
1 initial LMCS Check Std. F1029 12 | Final LMCS Check Std. F1053
2 Reagent Blank F1054 13
3 Sample Composite 7 F0983 14
4 Duplicate Sample Composite 7 FO984 15
5 | Sample Composite 14 F1007 16
6 Duplicate Sample Composite 14 F1008 17
7__| Sample Composits 15 £1031 18
8 Duplicate sample Composite 15 F1032 19
9 Sample Composite 12 F1055 20
10 Duplicate Sample Composite 12 F1056 21
11 Spike Composite 12 F1057 22
Svanoaro  TypE Primary Book # Secono Book # Tuiro Book # Finae Vor.
& Avtauor VoL. & Aciovor Vou. & Aiiouor Vou. oF S0,
LMCS Check Std. 148833/100 ul N/A
Spike 148833/100 ul F1055/250 ul N/A

S$ST-102 Rev. ! 10/2/90 Interim
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Analytical Batch

Lae SecMent Seriac #: F0971

Customer ID: 000007

InsTRUMENT Tennelec

Proceoure /Rev| LA-220-101/C-0

Tecunorocrst | S. C. Lai

Darte June 14, 1990

TEMPERATURE N/A

Starting Tive| 0800

Enxoing Time 1450

Strontium 89/90 Analysis
Water Digestion

CHemist S. A. Catlow
DescriprioN Las ID DEScRIPTION Las ID
1 Initial LMCS Check Std. FO981 12
2 Reagent Blank F0982 13
3 Sample Composite 7 F0983 14
4 Duplicate Sample Composite 7 F0984 15
5 Spike Composite 7 F0985 16
6 | Final LMCS Check std. F0986 17
7 18
8 19
9 20
10 21
11 22
Stanoaro Type Primary Boox # Secono Book # Tuiro Book # Finat Vou.
& Attouor VoL, & Avravor VoL, & Avicuor Vo. of Sm.
L.MCS Check Std. 18846/1.0 mL N/A
Spike 18B46/1.0 mL F0983/250 ul N/A

SST-102 Rev. | 10/2/90 Interim
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Single Shell Tank

Calibration Record

ANALYTE SrY®?

PROCEDURE : LQ-508-002 Revision: A-0
Instrument:  Detector #10 Property Numser:  WA38316
Tecunorogist: R.A. Jones Pavroe Numser: 65801
Date: May 21, 1989

Caiigration Stawparo ID: 48B16T, 48B16U, 48B16TV, 48B16G, 48B16J, 48B16L

ANALYTE CONCENTRATION: N/A

Type oF CALIBRATION: Efficiency

SST-103 Rev. (Draft] 9715/90 Short  Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 10
TIME ZERO DATE (HD): 13977
RADIONUCLIDE:  SrY-90

HALF LIFE: 10590 DATE COUNTED (HD): 16309
COUNT TIME: 5
CPM BKG: 22

CALIBRATED BY: RA JONES HD 0 = 09/25/44

STANDARD SIZE DATE TIME  COUNTS @ COUNTS @ COUNTS @ COUNTS @

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.
48B168B 1 05/21/89 84795 84166 84768 83389
48B16D 1 05/21/89 107308 108714 109687 109090
48B16E 1 05/21/89 208878 200713 210979 211700
48B16G 2 05/21/89 62088 62802 61690 63053
48B16J 2 05/21/89 102092 101782 101676 101546
48B16L 2 05/21/89 192834 198242 197051 195835
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Analytical Batch

Las SecMent Seriat #: F0971 Customer ID: 000007

INSTRUMENT Beckman Technetium 99
Proceoure /Rev| LA-438-101/C-2 Water Digestion
Tecunowosist | S. Lai
Date March 09, 1990
TEMPERATURE 24 C
Starting Tive| 0800
Enoing Time 1500
CHEMIST S. A. CatTow
DEescriPTION Las ID DescripTION Las ID
1 Initial LMCS Check Std. F0981 12
2 Reagent Blank F0982 13
3 Sample Composite 7 F0983 14
a Duplicate Sample Composite 7 FO984 15
5 Spike Composite 7 F0985 16
6 Final LMCS Check Std. FO986 17
7 18
8 19
9 20
10 21
11 22
Stanoaro Type Primary Book # Secono Book # THiro Book # Finae Vou.
& Aviauor Vou. & Actouor Vou. & Aviauor Vou. of St.
LMCS Check Std. 68B39/250 ulL 20 mL
Spike 68B39/250 ul F0983/1.0 mL 20 mL

§ST-102 Rev. | 10/2/90 Interim




ANALYTE : TC 99

PROCEDURE : LA-508-121 Revision: A-0

INSTRUMENT : Liquid Scintillation Counter Property Numser:  WA77390
Tecunorogist: R. A. Jones Pavrot Numser: 65801
Date: September 02, 1988

CaLisraTion Stanparo ID: Packard 6008502 #2

AnaLYTE CONCENTRATION: See attached calibration sheets.

Type ofF CALIBRATION: Quench Curve

CoMMENTS Quench Curve

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

Las SecMent SeriaL #: F0971

Customer ID: 000007

INSTRUMENT Beckman

Procepure /Rev| LA-218-113/A-1

Tecwnorogist | M. Lavarias

Date March 29, 1990

TeMPERATURE 100 C

Starting TiMe| March 26, 1990

Enoing Time March 28, 1990

Tritium Analysis

Water Digestion

CHemisT S. A. Catlow
Descriprion Las ID Descriprion Las ID
1 Initial LMCS Check Std. FO981 12
2 Reagent Blank FO982 13
3 Sample Composite 7 FO983 14
4 Duplicate Sample Composite 7 FO984 15
5 Spike Composite 7 F0985 16
6__| Final LMCS Check Std. F0986 17
7 18
8 19
9 20
10 21
11 22
StanparD Type Primary Book # Secono Book # Tuiro Book # FinaL VoL.
& Atravor Vor. & Aviouor Vou. & Atiauor VoL. ofF St.
LMCS Check Std. 140B44/1.0 mL 20 mL
Spike 140B44/1.0 mL F0983/2.0 mL 20 mL

SST-102 Rev. | 10/2/90 Interim
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SinBlaadithdesi

ANALYTE : H-3

PROCEDURE : LA-508-121 Revision: A-0

INSTRUMENT : Liquid Scintillation Counter Property Numser: WA77390
Tecunorogist: R. A Jones PavroLL Numser: 65801
Date: September 20, 1988

CavLisraTion Stanparo ID: Packard 6008501 #54

ANALYTE CONCENTRATION: (See Attached)

Tyre oF CALIBRATION:

CoMMENTS ¢

A e e e —————————

SST-103 Rev. B 9/27/90  Interim
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Y

USER: 1 ID:H-3Z TRITIUM PFRESET TIME: 10.0C MON 19 SEF 1988 14:7%7
SAMFLE REFEAT: 1 CYCLE REFEAT: 1 SCR:ht  ROZEIZ:N

M#: T ADC:Y OCF:N RCM:Y 2 FHASE MONITOR:Y FOST CHE:N VIAL:G YOLUME:1

ROM=TIME: .10 INT:999.95 '

CHANNEL 1-LL: © UL: 400 28IGMA: 0.10 THG SUR: 0.00 BEG 25IG: 0.00 LOF: i

FAGE: 1

SINGLE LABEL DFM

DUNENQWN ID:z =3 TRITIUM UNENDWN REFLICATES: 1

UMENOWN NORM FACTOR  ISO01:0 1. 00000

LINEROWN UNITS 1601 : DFM

UHEENOWN HALF LLIFE CORRECTION:N

INDIVIDUAL UNEROWHN NORM FACTORS: N EACKGROUNMD DQUENCH CURVES:Y
STAMDARD ID:FACKARD &4OCSS01 154

HALE LIFE(DAYS)  16801: 450,000 T = 6—11~8(o
STANDARD DFIM E01: 240100, 0 .

CAMFDS OH CFM  28IG% TIME  EL TIME AVG Hi RCMY TR R

10 11.%93 10,00 11.04 Do.G Q.bl

\__‘
.
]

EACEGROUND QUENCH CLURVES: COMSTANT

THANMMNEL 3
QUENCH CURVE COEFFICIEZNTS

[y 265, 10000 B Ol Q0000000 Car, QOOOCOOC DO, 00000000000

BACEGROUND QUENCH CURMVE CORRELATION TABLLE

MEASURED CALCULATED FERCENT
EHB Hi# CFM. CFM. LIFF. FL-AG

1 G55.0 2B.10 2B8.10 0.00

ESCHEEROUND CHUERICH LIMITS LOW: 0L 000 HIGH: 1000,
TOTALL QUENCH LIMITE LOW: 0L 000 HIGH: 1000,

Sl FOS  CH CFM 2616%  TIME  EL TIME AVG H# RCM%  Z2F EFp

A I G T 1 14824Z2.70 0.146 10,00 2RV G0 0.00
-t ~T -9, -9

1501 YEFF CH1:&4.75

B ST wE—- 4 1 14251383.20 0.17 10,00 34028 135,32 0. 00
| A 17, 14, 13
1201 “EFF CHL62.25

o
3

47,7 0. 00

&l

(: ENAED 2 1 127749240 0,18 10,00 45,
i IR 44, 47z
TEOL UEFF CH1:95.80

401



), 5E
q&ld
R /égfme/b/’

oA DS CH CFM 2516 TIME EL TIME AYG H#t RCM™

D 54 x%- 6 1 11114700 0019 10,00 S7.1T TsELO Q.00
Hit: 746, 76, b

1801 “EFF CHL1:2A40G.54
¥k 7 1 PLIOT.TO QD0 10,00 EB.546 105073 C. 00
Hi#: 1035, 1046, 105

IS01 YEFF CH1:41.62

(Y
)
&)

8]

f 86 %%~ 8 1 77574.80 0.27 10.00 79.B8 135.3 0. 00
Hit: 135, 176, 135 .

1501 “EFF CH1:37Z.88

é 57 %#x- 9 1 STRRO.T70 0 026 10,00 PL.LT L7200 0. 00
H#: 172, 172, 174
IZ01 “EFF CH1:25.27

FOWERFAIL RECOVERY ) MON 1% SERP 1988 14:1&

H s xx-10 1 41786.70  0.31  10.00 109.66 207.3 0. 00
HE: 207, 207, 208
1501 %EFF CH1:18.24

/
JL 59 *x%-11 1 ZA4GOLTO 0 L34 10000 120,86 221.7 0.0
Hi: 223, 220, 799
. A At Al el " s e,

IS01 ZEFF CH1:15.072

~7 .. — gy oy - - - - o - - - - -
7 510 #x-12 1 RTLH70.80 0041 10,00 122,04 252.0 0.0l
Hit: 252, 2853, 251

1801 “EFF CH1:10.3%

av

IGOTORE 1 QUENCH STAMDARDS

LEFF ,
STANDARD  Hi CH1 ‘

=50 00 L4.75

1
o 13.3T Nelliels
A e 5%. GO
4 TLL00 48,54
S5 105.3 41,67

& 135.7 37,680 s
7 173.0 25,72
B 207.3 18.24

g 221.7 15.0% .
10 252.0 10,32

:
.

QUENCH LLIMITS LOW: 0L 0G0 FIOH:ZE2L0

ano




Analytical Batch

Las SecMent SeriaL #: F0971 Customer ID: 000007

INSTRUMENT Perkin-Elmer Arsenic Analysis
Proceoure /Rev| LA-355-131/A-2 Water Digestion
Tecunorocist | S. Riel
Dare April 10, 1990
TEMPERATURE 70 F
Starting Tive| 0930
Enoing Time | 0950
CHEmMIsT R. K. Fuller
DescripTION Las ID DescriprioN Las ID
1__| Initial LMCS Check Std. F0981 12
2| Reagent Blank F0982 13
3 | sample Compuosite 7 F0983 14
4 Duplicate Sample Composite 7 F0984 15
5 | Spike Composite 7 F0985 16
6 | Final LMCS Check Std. F0986 17
7 18
8 19
9 20
10 21
11 22
Stanparo Type Primary Book # Secono Book # THiro Book # FinaL VoL.
& Avravor Vor. & Avrouotr VoL. & Avitauor Vou. of Sto.
LMCS Check Std. 58C11BU/35 ul 35 mlL
Spike 58C11BU/35 ul F0983/1.0 mL 35 mL

SST-102 Rev. | 10/2/90 Interim
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Single Shell Tank
Calibration Record

AnaLyTE: As

PROCEDURE : LA-355-131 Revision: A-2
InsTRUMENT : Perkin-Elmer ProperTy Numser: WAT77479
Tecunorogist:  S. Riel PavroL Numger:  6C280
Dare: April 10, 1990

CaLiBraTION STANDARD

ID: 102C32

ANALYTE CONCENTRATION: 1.001 ppm

Tyre oF CALIBRATION:

Linear Regression

Aliquot

0

25 ul
50 ul
75 ul

CoMMENTS ©

Instrument Reading

Weight Units= mm
0 ng 4.0
25.025 ng 56.0
50.050 ng 100.0
75.075 ng 141.0

SST-103 Rev. B 9/27/90

——— — — e ———
Interim
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Analytical Batch

Las Secment SeriaL #: F0971 Customer ID: 000007

Mercury Analysis by Atomic
Absorption

INSTRUMENT Perkin-Elmer
Procepure /Rev| LA-325-102/A-1

Tecunorocist | J. Hopkins Manual Cold Vapor Technique
Date February 20, 1990 Water Digestion
TEMPERATURE 70 F

Starting Tive| 0800
Enoing Time 1500

CHemisT R. K. Fuller
Descriprion Lag_ID DescripTioN Las 1D
1 Initial LMCS Check Std. F0987 12 Duplicate Sample Composite 7 FO984
2 Reagent Blank F0988 13 Spike Composite 7 F0985
3 Sample Composite 7 F0989 14 LMCS Check Std. FO909
4 Duplicate Sample Composite 7 F0990 15 Sample Composite 5 FOg11
5 Spike Composite 7 F0991 16 Duplicate Sample Composite 5 FO912
6 LMCS Check Std. F0957 17 Spike Composite 5 F0913
7 Sample Composite 8 FO959 18 Final LMCS Check Std. F0914
8 Duplicate Sample Composite 8 FO960 19
9 Spike Composite 8 F0961 20
10 LMCS Check Std. F0981 21
11 Sample Composite 7 F0983 22
Stanoarp Type Primary Boox # Secono Book # Thiro Book # FinaL Vo.
& Acrouor Vo, & Acrauor Vor. & Actayor Vou. ofF Sto.
LMCS Check Std. 58C11BN/25 ul 25 mL
Spike 58C11B0O/25 ul F0985/3.0 mL 25 mL

SST-102 Rev. ! 10/2/90 Interim




Single Shell Tank
Calibration Record
ANALYTE ; Hg
Procepure : LA-325-102 Revision: A-1
INSTRUMENT : Perkin-Elmer AA ProperTY Numser: WA77479
Tecunorogist:  J. Hopkins PavroLL Numser:  6A543
Date: February 20, 1990
CaLisration Stanoaro ID: 102C3T
AnaLYTE CONCENTRATION: 1.01 ppm
Type oF CALIBRATION: Linear Regression
Instrument Reading
Aliquot Weight Units= mm
0 0 ng 6
10 uL 10.1 ng 42.5
20 uL 20.2 ng 79.0
40 ulL 40.4 ng 145.5
CoMmENTS :

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LaB SecMent Seriav #: F0971 Customer ID: 000007

InsTRUMENT Perkin-Elmer Selenium Analysis
Proceoure /Rev | LA-365-131/A-3 Water Digestion
Tecunorogist | S. Riel
Darte March 30, 1990
TEMPERATURE 70 F
Starting Time| 1218
Enoing Time 1330
CHeMIST R. K. Fuller
DescripTION Las ID DescripTION Las ID
1 Initial LMCS Check Std. F0981 12
2| Reagent Blank F0982 13
3 Sample Composite 7 F0983 14
4 Dupticate Sample Composite 7 FO984 15
5 Spike Composite 7 FO985 16
6 Final LMCS Check Std. FO986 17
7 18
8 19
9 20
10 21
11 22
Stanoaro TypE Primary Boox # Secono Book # Tuiro Book # FinaL Vou.
& Aciouor VoL. & ALiouor Vou. & Avctavor VoL. of Sw.
LMCS Check Std. 58C11BU/35 ul 35 mL
Spike 58C11BU/35 ul F0983/1.0 mL 35 mL

SST-102 Rev. | 10/2/90 Interim




Single Shell Tank
Calibration Record

ANALYTE : Se

PROCEDURE : LA-365-131 REvision: A-3
INSTRUMENT : Perkin-Elmer AA ProperTy Numser: WA77479
Tecunorogist:  S. Riel PavroLt Numser: 6280
Darte: March 30, 1990

CaLiration Stawparo ID: 102C3Z7

AnaLYTE CONCENTRATION: 1.001 ppm
Type oF CALIBRATION: Linear Regression
Instrument Reading
Aliquot Weight Units= mm
0 0 4.5
25 ul 25.025 ng 26.0
50 ul 50.050 ng 43.0
75 ul 75.075 ng 68.5
CoMMENTS :

—— — e . —mm————————— )

SST-103 Rev. B 9/27/90  Interim
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ACID DIGESTION TEST RESULTS
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer 1ID:

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

241-U-110

7

F0g71

Core Composite 7

Check
Standard

N/A
N/A

FO951
99.13%

F0g87
103.73%

Fos87
108.30%

Acid Digestion
Units For Samples Are Wet Weight

Blank Sample Duplicate
Sample
F0910 F0989 F0390
N/A 13.5 g/L 9.6 g/L
F0952 F0989 F0990
3.27E-04 ug 3.11E-01 ug/g 4.38E-01 ug/g
F0988 F0989 F0990
829 ug 1.05 ug/g 1.53  ug/g
F0988 F0989 F0990
<5.00E-02 ppm <3.70 ug/g <5.20 ug/g

Spike Of
Sample

F09s1
10.2

FO991
78.60%

F0991
74.85%

F0991
75.70%

g/L

Check
Standard

N/A
N/A

Fo914
99.14%

F0992
103.73%

F0992
86.60%



ICP Results DATA SUMMARY

Date Analyzed: March 30,1990 Acid Digested LMCS Standard
Procedure: LA-505-151/A-0 Reagent Blank
Analyst: J. A. White Core 7 Composite
Digestion Acid Digestion Duplicate of Core 7 Composite
Procedure: LA-505-159/A-0 Spike of Core 7 Composite

Acid Digested LMCS Standard

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing
LMCS LMCS BLANK sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard
% % ppm ug/g ug/g % % %
Aluminum 108.39% 0.11LT 144784 136021 NOT CALC. 99.55%
Antimony 97.69% -0.01LT 131 L7 667 104 .22%
Arsenic 107.97% 0.01 LT 114 200 105.32%
Barium 104 .24% 0.00 27 43 108.37% 102.72%
Beryllium 104.81% 0.00 LT oLT 2 98.80%
Bismuth 105.38% 93.31% 0.10 LT 8829 12220 NOT CALC. 84.93% 100.81%
Boron 102.18% 87.33% 0.09 =35 LT =77 LT NOT CALC. 77.82% 101.84%
Cadmium 96.95% 89.24% 0.01 LT 5LT 21 99.54% 82.37% 103.22%
Calcium 106.40% 94 .67% 0.06 354 321 116.35% 101.86% 105.14%
Cerium 93.43% 0.07 LT 272 LT 1082 37.33% 98.38%
Chromium 96.12% 0.02 344 443 100.49% 102.09%
Cobalt 92.80% 0.05 oLT 283 95.91% 94.00%
Copper 105.09% 91.36% 0.01LT 290 299 106.63% 88.05% 103.47%
Europium 102.26% 0.00LT LT 17 91.61%
Iron 99.82% 0.04 8568 9064 NOT CALC. 104.61%
Lead 99.01% 87.03% 0.00 LT 284 674 91.60% 79.07% 101.31%
Lithium 106.00% 0.00 LT -2LT 25 NOT CALC. 101.03%
Magnesium 100.77% 92.16% 0.01 346 320 111.12% 83.77% 105.92%
Manganese 98.83% 0.01 2389 2148 138.72% 103.60%
Mercury 106.01% -0.02 LT 1032 647 105.82%
Molybdenum 107.07% 94.29% 0.01LT 41 78 99.88% 82.93% 102.04%
Neodymium 96.75% 0.05 LT 102 LT 685 LT 100.49% 100.82%
Nickel 97.60% 0.01 LT 80 127 102.01% 104.23%
Phosphorou 100.38% 82.18% 0.04 LT 8209 18341 NOT CALC. 73.22% 95.83%
Potassium 105.61% 92.54% 0.16 LT 461 LT 1611 111.35% 83.49% 105.90%
Samar ium 105.36% 0.09 LT 135 LT 949 97.97%
Selenium 105.73% 0.04 LT 706 1041 100.93%
Silver 107.82% 0.01L7 19 LT 80 25.44% 100.81%
Sodium 105.667% 93.75% 0.20 60976 83949 NOT CALC. 81.89% 104.06%
Strontium 104.73% 92.69% 0.00 358 330 107.10% 82.07% 104.36%
Sul fur 103.26% 0.05 159 247 97.44%
Tantalum 101.65% 0.02 LT 37LT 237 23.70% 98.76%
Thallium 107.18% 0.03 LT 572 4972 100.53%
Thorium 107.93% 0.06 107 2326 99.02%
Tin 90.32% 0.03 95 163 98.82% 99.28%
Titanium 103.63% 0.04 40 71 101.00% 95.32%
Vanadium 107.33% 0.00 LT 32 63 100.33%
Zinc 98.13% 88.12% 0.01 1284 81 -22.30% 80.51% 103.22%
Zirconium 104.32% 0.01LT 61 191 59.47% 96.86%

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer ID:

Laboratory 1D:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

241-U-110

7

F0971

Core Composite 7

Check
Standard
N/A
N/A

FO951
99.13%

F0987
103.73%

F0987
108.30%

Blank

F0910
N/A

F0952
3.27E-04 ug

F0988
8.29E-04 ug

F0988
<5.00E-02 ppm

Acid Digestion
Results On The Laboratory Digestion

Sample

F0989
13.5 gq/L

F0989
4.20E-03 ppm

F0989
1.42E-02 ppm

F0989
<5.00E-02 ppm

Duplicate
Sample

F0990
9.6 g/L

F0990
4.20E-03 ppm

F0990
1.47E-02 ppm

F0990
<5.00E-02 ppm

Spike Of
Sample

F0991
10.2  g/L

F0991
78.60%

F0991
74.85%

F0991
75.70%

Check
Standard

N/A
N/A

F0914
99.14%

FO957
90.69%

F0992
86.60%



Analytical Batch
Las SecMent SeriaL #: F0971 Customer ID: 000007
INSTRUMENT N/A Acid Digestion
Procepure /Rev | LA-505-159/A-0
Tecwnorogist | D. M. Southwick Note: Sample is not spiked
Date Feb. 13, 1990 prior to digestion. This
TEMPERATURE 72 F procedure provides a sample to
Starting Time | 0740 be spiked later with the
Evoing Tive | 1400 appropriate element.
CHEMIST S. A. Jones
DescripTION Las ID DescripTION Lag ID
1 Reagent Blank F0910 12
2 Sample Composite 5 FO911 13
3 Duplicate Sample Composite 5 FO912 14
4 Sample Composite 7 FO989 15
5 Duplicate Sample Composite 7 F0990 16
6 Spike Composite 7 F0991 17
7 18
8 19
9 20
10 21
11 22
Privary Book # Secono Book # Tuiro Bk# FinaL Vou.
StanpArD  Type & Acravor VoL, & Actovor Vou. | & Acar.VoL.| oF Sto.
N/A
Spike (See Note)

SST-102 Rev. G 9/21/90 Interim

416



Analytical Batch

Las Secment SeriaL #: F0971

Customer ID: 000007

InsTRUMENT WB39939

Proceoure /Rev| LA-505-151/A-0

ICP

Tecunorogist | J. A. White

Darte March 30, 1990

TEMPERATURE N/A

Starting Time| 1003

Enoing Time 1515

Acid Digestion

No inter-element corrections
were performed on this data.

CHemMIST S. A. Jones
Descriprion Las ID DescripTioN Las ID
1 Reagent Blank N/A 12
2 Acid Digested Std. F0987 13
3 Reagent Blank F0988 14
4 Sample Composite 7 F0989 15
5 Duplicate Sample Composite 7 FO930 16
6 Spike Composite 7 FO991 17
7 Acid Digested Std. F0922 18
B8 LMCS Check Std. N/A 19
9 20
10 21
11 22
Stanoaro Type Primary Book # Secono Book # THiro Book # Finae VoL.
& Avrauor Vo. & ALtouor Vou. & Aiiauor Vou. ofF Stp.
Digested Std. 103C15D/5.0 mL 104C15B/5.0 mL 50.0 mL
Spike 103C15D/0.5 mL 104C15B/0.5 mi F0991/.5082 g 50.0 mL
LMCS Check Std. 78C11F/3.0 mL 82B38C/3.0 mL 77C11F/3.0 mL 3.0 mL

5ST-102 Rev. ! 10/2/90 Interim
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ICcp Results RAW DATA SUMMARY

Date Analyzed: March 30,1990 Acid Digested LMCS Standard F0987
Procedure: LA-505-151/A-0 Reagent Blank F0988
Analyst: J. A. White Core 7 Composite F0989
Digestion Acid Digestion Duplicate of Core 7 Composite F0990
Procedure: LA-505-159/A-0 Spike of Core 7 Composite F0991
Acid Digested LMCS Standard F0992
Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing
LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard
% % ppm ug/g ug/g % % %
Aluminum 108.397% 0.11 L1 164784 136021 NOT CALC. 99.55%
Antimony 97.69% -0.01 LT 131 L7 667 104.22%
Arsenic 107.97% 0.01 LT 114 200 105.32%
Barium 104.247% 0.00 27 43 108.37% 102.72%
Beryt lium 104.81% 0.00 LT oLT 2 98.80%
Bismuth 105.38% 93.31% 0.10 LT 8829 12220 NOT CALC. 84.93% 100.81%
Boron 102.18% 87.33% 0.09 -35L7 =77 LT NOT CALC. 77.82% 101.84%
Cadmium 96.95% 89.247% 0.01LT 5LT 21 99.54% 82.37% 103.22%
Calcium 106.40% 94.67% 0.06 354 321 116.35% 101.86% 105.14%
Cerium 93.43% 0.07 LT 272 LT 1082 37.33% 98.38%
Chromium 96.12% 0.02 344 443 100.49% 102.09%
Cobalt 92.80% 0.05 oLT 283 95.91% 94.00%
Copper 105.09% 91.36% 0.01LT 290 299 106.63% 88.05% 103.47%
Europium 102.26% 0.00LT 3LT 17 91.61%
Iron 99.82% 0.04 8568 9064 NOT CALC. 104.61%
Lanthanum 97.13% 84.20% 0.00 LT 10 LT 90 95.45% 75.68% 87.95% #
Lead 99.01% 87.03% 0.00 LY 284 674 91.60% 79.07% 101.31%
Lithium 106.00% 0.00 LT -2 LT 25 NOT CALC. 101.03%
Magnesium 100.77% 92.16% 0.01 346 320 111.12% 83.77%4 105.92%
Manganese 98.83% 0.01 2389 2148 138.72% 103.60%
Mercury 106.01% -0.02LT 1032 647 105.82%
Molybdenum 107.07% 94.29% 0.01LT 41 78 99.88% 82.93% 102.04%
Neodymium 96.75% 0.05 LT 102 LT 685 LT 100.49% 100.82%
Nickel 97.60% 0.01LT 80 127 102.01% 104.23%
Phosphorou 100.38% 82.18% 0.04 LT 8209 18341 NOT CALC. 73.22% 95.83%
Potassium 105.61% 92.54% 0.16 LT 461 LT 1611 111.35% 83.49% 105.90%
Samarium 105.36% 0.09 LT 135 LT 949 97.97%
Selenium 105.73% 0.04 LT 706 1041 100.93%
Silicon 87.86% # 59.72% 0.13 2385 3869 19.55% 49_87% 83.03% #
Silver 107.82% 0.01 LT 19LT 80 25.44% 100.81%
Sodium 105.66% 93.75% 0.20 60976 83949 NOT CALC. 81.89% 104.06%
Strontium 104.73% 92.69% 0.00 358 330 107.10% 82.07% 104 .36%
Sul fur 103.26% 0.05 159 247 97.44%
Tantalum 101.65% 0.02 LY 37LT 237 23.70% 98.76%
Thal lium 107.18% 0.03 LT 572 4972 100.53%
Thorium 107.93% 0.06 107 2326 99.02%
Tin 90.32% 0.03 95 163 98.82% 99.28%
Titanium 103.63% 0.04 40 71 101.00% 95.32%
Tungsten 88.98% # 0.01LT 220 344 86.08% #
Uranium 112.36% # 0.51Lr1 6647 10460 105.81%
Vanadium 107.33% 0.00LT 32 63 100.33%
Zinc 98.13% 88.12% 0.01 1284 81 -22.30% 80.51% 103.22%
Zirconium 104.32% 0.01LT 61 191 59.47% 96.86%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
418 # Instrument Standards Outside Control Limits



Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

420

ICP

0.01350 g/mL

Results

0.6748 g
50.00 mL
Sample Sample
Ditution Dilution
Two One
ppm ppm
1954.00 1941.20
4.71 1.76 LT
1.92 1.53
0.53 0.36
0.10 0.00 LT
119.15 117.46
-0.99 -0.47 LT
0.12 0.07 LT
4.77 3.68
21.47 3.681LT
464 4.35
2.94 0.00 LT
4.11 3.91
0.15 0.04 LT
115.63 113.17
0.81 0.14 LT
9.22 3.83
-0.06 -0.03 LT
467 4.06
32.24 34.36
13.93 1.83
0.80 0.55
5.83 1.38 LT
1.52 1.07
110.79 105.30
15.27 6.23 LT
8.01 1.83 LT
12.06 9.52
28.94 32.19
0.66 0.25 LT
822.93 800.71
4.84 4.64
8.42 2.14
1.79 0.49 LT
13.42 7.71
6.00 1.45
1.57 1.29
0.75 0.54
3.86 2.97
129.19 89.71
0.67 0.43
17.33 0.96
1.01 0.82
101.00 21.00

Digestion
Weight
Volume
Sample

Duplicate

Dilution
Three

ppm

1.00

RAW DATA

0.00955 g/mL

0.4775 g

50.00 mL
Sample Sample
Duplicate Duplicate
Dilution Dilution
Two One
ppm ppm
1299.00 1288.90
13.20 6.37
4.02 1.9
0.93 0.42
0.08 0.02
116.70 127.58
-3.05 -0.74
0.45 0.21
3.06 2.49
28.37 10.34
4.23 3.35
10.90 2.70
3.79 2.86
0.50 0.16
86.56 86.02
2.1 0.86
7.90 6.43
0.7 0.24
3.06 2.98
20.51 20.34
6.18 1.14
1.49 0.74
22.41 6.55
2.30 1.21
175.16 176.15
40.01 15.38
28.98 9.07
17.70 9.94
36.95 34.97
2.3 0.76
801.71 778.26
3.15 2.89
2.95 2.36
6.73 2.27
47.48 1487
22.22 6.7
2.64 1.56
1.38 0.68
4.99 3.28
225.17 99.90
1.89 0.60
0.94 0.77
4.21 1.82
101.00 21.00

Digestion
Weight
Volume

Spike of
Sample
Dilution
Three
ppm

1.00

Page 2 of 4

0.01016 g/mL

0.5082 g
50.00 mL
Spike of Spike of
Sample Sample
Dilution Dilution
Two One
ppm ppm
1580.70 1568.60
13.67 12.15
1.92 1.9
1.1 10.74
0.00 0.01LT
138.46 137.27
4.45 8.59
10.01 12.42
15.23 14.19
9.09 3.73L7
13.55 13.62
10.48 9.59
13.99 13.61
0.13 0.07 LT
118.26 116.43
10.14 9.65
12.51 12.05
10.90 10.83
14.63 14.43
38.15 37.26
1.52 0.74
10.40 10.06
11.98 11.09
11.52 11.01
62.22 62.11
17.87 15.82
4.84 2.16 LT
12.49 12.06
16.42 26.20
7.27 2.73
593.34 577.12
14.35 13.89
1.82 2.14
2.16 2.73
8.53 9.29
3.57 1.89
10.95 10.85
10.51 10.27
2.84 3.03
99.08 79.36
0.61 0.48
10.82 10.89
2.90 6.55
101.00 21.00




ICP Results RAW DATA

Page 1 of 4
Date Analyzed: March 30,1990 Acid Digested LMCS Standard F0987
Procedure: LA-505-151/A-0 Reagent Blank F0988
Analyst: J. A. White Core 7 Composite F0989
Digestion Acid Digestion Duplicate of Core 7 Composite F0990
Procedure: LA-505-159/A-0 Spike of Core 7 Composite F0991
Acid Digested LMCS Standard F0992
Digestion
Weight
Volume
Starting LMCS Acid Reagent Sample
LMCS Standard Acid Digestion Blank
Instrument Recovery Digestion Standard Dilution
Standard Standard Recovery Three
ppm % ppm % ppm ppm
SST-1 SST-2 SST-3
Aluminum 54.19 108.39% 0.11 LT
Antimony 9.77 97.69% -0.01 LY
Arsenic 53.99 107.97% 0.01 LT
Barium 10.42 104.24% 0.00
Beryllium 10.48 104.81% 0.00 LT
Bismuth 52.80 105.38% 9.33 93.31% 0.10 LT
Boron 10.22 102.18% 8.73 87.33% 0.09
Cadmium 9.70 96.95% 8.92 89.24% 0.01LT
Calcium 10.64 106.40% 9.47 94.67% 0.06
Cerium 9.34 93.43% 0.07 LY
Chromi um 9.61 96.12% 0.02
Cobalt 9.28 92.80% 0.05
Copper 10.51 105.09% 9.14 91.36% 0.01LT
Europium 10.23 102.26% 0.00 LT
Iron 9.98 99.82% 0.04
Lanthanum 48.66 97.13% 8.42 84.20% 0.00 LT
Lead 49.60 99.01% 8.70 87.03% 0.00 LY
Lithium 10.60 106.00% 0.00 LT
Magnesium 10.08 100.77% 9.22 92.16% 0.01
Manganese 9.88 98.83% 0.01
Mercury 26.50 106.01% -0.02 LT
Molybdenum 53.54 107.07% 9.41 94.29% 0.01LT
Neodymium 9.68 96.75% 0.05 LY
Nickel 9.76 97.60% 0.01 LT
Phosphorous 50.19 100.38% 8.22 82.18% 0.04 LT
Potassium 26.40 105.61% 9.25 92.547% 0.16 LT
Samarium 10.54 105.36% 0.09 LY
Selenium 52.86 105.73% 0.04 LT
Silicon 43.93 87.86% # 5.97 59.72% 0.13
Silver 10.78 107.82% 7.45 0.01 LT
Sodium 26.41 105.66% 9.38 93.75% 0.20
Strontium 10.47 104.73% 9.27 92.69% 0.00
Sul fur 51.63 103.26% 0.05
Tantalum 50.82 101.65% 0.02 LT
Thallium 53.59 107.18% 0.03 LY
Thorium 54.07 107.93% 0.06
Tin 45.16 90.32% 0.03
Titanium 51.82 103.63% 0.04
Tungsten 22.25 88.98% # 0.01 LT
Uranium 56.29 112.36% # 0.51 LT
Vanadium 10.73 107.33% 0.00 LT
Zinc 9.81 98.13% 8.81 88.12% 0.01
Zirconium 52.16 104.32% 0.01LT
Dilution 1.00 1.00 1.00 10.00 1.00 1.00
Factor

419



Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

421

ICP Results

Spike
Recovery

NOT CALC.

108.37%

NOT CALC.
NOT CALC.
99.54%
116.35%
37.33%
100.49%
95.91%
106.63%

NOT CALC.
95.45%
91.60%

NOT CALC.
111.12%
138.72%

99.88%
100.497%
102.01%

NOT CALC.
111.35%

19.55%
25.447%
NOT CALC.
107.10%

23.70%

98.82%
101.00%

-22.30%
59.47%

Standard
LMCS

Acid
Digestion
pPpm

.49
.78
.24
.19

o o N

-

.99
.45
.19
.21

oo 0oN &~

8.05

10.00

Acid
Digestion
Standard
Recovery
%

B84.93%
77.82%
82.37%
101.86%

88.05%

75.68%

79.07%

83.77%

82.93%

73.22%
83.49%

49.87%

81.89%
82.07%

80.51%

RAW DATA
Ending
LMCS
Standard
SST-1 SST-2 SST-3
49.77
10.42
52.66
10.27
9.88
50.51
10.18
10.32
10.51
9.84
10.21
9.40
10.35
9.16
10.46
44,06
50.76
10.10
- 10.59
10.36
26.45
51.02
10.08
10.42
47.92
26.47
9.80
50.47
41.52
10.08
26.02
10.44
48.72
49.38
50.27
49,61
49.64
47.66
21.52
53.01
10.03
10.32
48.43
1.00 1.00 1.00

Standard
Recovery

*

99.55%
1064.22%
105.32%
102.72%

98.80%
100.81%
101.84%
103.22%
105.14%

98.38%
102.09%

94.00%
103.47%

91.61%
104.61%

87.95%
101.31%
101.03%
105.92%
103.60%
105.82%
102.04%
100.82%
104.23%

95.83%
105.90%

97.97%
100.93%

83.03%
100.81%
104.06%
104.36%

97.44%

98.76%
100.53%

99.02%

99.28%

95.32%

86.08%
105.81%
100.33%
103.22%

96.86%

#

Sp
Stand

Page 3 of 4

ike
ard

LMCS

adk

10

10.
10.
10.
10.
10.
10.
10.
10.

10.
10.
10.
10.
10.
10.

10.
10.
10.
10.
10.

10.
10.
10.
10.

10.
10.

ppm
ded

.00

.00

00
00
00
00
00
00
0o

00
00
00
00
00
00

00
00
00
00
00

00
00
00
00

.95

00
00

.00
.98



Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

a2?

ICP

Spike
Standard
1D

Book

#
103C150
104C158

Results

$ST-1

10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

10.
10.
10.

10.
10.

25.

25.
10.

50.

10.

00

00

00
00
00

00
00

00

00
00

00

00

SST-2

50.

10.

50.
50.

10.

10.

50.

50.

00

10
10

00

00

10

L
Standa
val

SS

50

50

10

25.
50.

50.

50.
50.

50.
50.
50.

50.
25.

50.

MCS
rds
ues

ppm

7-3

.00

.00

.00

00
00

00

00
00
00

00

00

.00

00

RAW DATA

LMCS
Standard
IDs

Book

#

78C11F
82838C
77C11F

ACID
DIGESTION
LMCS
STANDARD
VALUES

ppm
in
Sample

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00
100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

Page 4 of 4

ACID
DIGEST.
LMCs

1Ds
Book

#
103C15D
104C158



ICP cCalibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939

Technologist: J. A. White

Date: March 30, 1990 Time: 10:03

Calibration Standards for ICP Program "SST"

Element Standard Element Standard
Aluminum SST-3 Antimony SST-4
Arsenic SST-4 Barium SST-2
Beryllium SST-2 Bismuth SST-4
Boron SST-3 Cadmium SST-2
Calcium SST-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2
Copper SST-2 Europium SST-5
Iron SST=-2 Lanthanum SST-5
Lead SST-4 Lithium SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SsT-3
Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1
Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver SST-2
Sodiun SST-1 Strontium SST-2
Sulfur SST-3 Tantalum SST-3
Thallium SST-4 Thorium SST-4
Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3

ICP Sstandard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

423
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SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO., Lot# 14394A

K KNO, 10,000 ppm in 5% HNO. Lot# 14379A

Na Nacd 10,000 ppm in 5% HN83 Lot# 14400A
200 mL of stanaard made by combining 25 mL HC1/HNO; mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:
SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM-20 v, Cr, Mn, Fe, Co, Ni, Cu, 2Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:
Al Al 10,000 ppm in 10% HC1l Lot# 9-053A
B H3B08 10,000 ppm in 1% NHﬁOH Lot# 9-335A
14

Hg Hg 10,000 ppm in 5% HNO, Lot# 8-656S

Mo Mo 10,000 ppm in 5% HC1 Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-160A

Si S5i 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH )2504 in HZO Lot# 9-231M

Ta TaCiS 10,000 ppm in 5% HCl/tr HF Lot# 9-335M

Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE

W W 10,000 ppm in 5% HF/tr HNO., Lot# 8-685L

Zr 2rCl,0 10,100 ppm in 5% HCl iot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

S5T-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-50 Ga, In, T1l, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO, .




ICP

Calibration - March 30, 1990

BQ%”Q?;?OSpeetroigigp:3§cuun out. .

Condition Value Min /  Max

VACUUM = > 72.75 7.000 /. 50.00

SPFPTEMP = 38.60 37.00 /  39.00

MAINS = 233.7 220.0 /  247.0

-1000V = -1004 -1010 /7 =-990

CTEMP = 24.75 19.00 / 35.00

+5y = 5.155 4.730 / 5.250

+12V = 12.15 11.70 / 12.30

-2V = -12.2 -12.3 /7 -11.7

+24V = 23.14 22.50 /  26.%50

-100V = -100 -101 /  -99.0

+5980 = $5.18% 4.750 /0 5.2%0

+15Vs0 = 15.14 14.70 /  1%.30

-1%vsa = -15.2 -15.3 /  ~14.7

Position Calibration in Progress
GLIT M ALPHA RETA ALFHA RETA ALPHA
FOS’N SLIT SLIT LAMEBDAL LAMRDALl LAMBDA?R

Previous data

INSTR 0.00000 586.595 1.00092 0.16992 1.00009 -0.0704 0.00000
Current data

INSTK 0.00000 587.348 1.00106 -0.6934 1.00008 ~0.0604 0.00000
START THE FLASMA NOW, PLEASE.30-Har-90 10:10:38

BETA
LAMRDA2

0.00000

0.00000
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ICP

AL
SKE
AS
BA
RE
BI
B

Cn
ca
CE
Ck
co
cu
EU
FE
LN
PR
LI
MG
MN
HG
MO
NIl
NI
P

K

Calibration - March 30, 1990
Sample name . S§ST0
Proqgramme . 88T
NAME MV INT RSI
1.09 1.52
0.33 1.09
0.67 1.13
1.71 0.86
0.49 1.53
2.40 0.36
2.2 0.67
1.46 1.15
0.33 0.63
2.39 1.15
0.76 3.19
0.20 0.51
1.53 0.92
1.79 0.93
0.89 1.99
0.27 0.78
0.23 0.87
2.01 1.01
0.29 1.12
0.32 0.44
2.70 1.70
1.14 0.95
2.60 1.55
2.07 1.04
0.79 3.93
1.66 1.00
SM 2.27 0.92
SE 1.09 1.536
SI 1.71 0.68
Af} 6.48 1.01
NA 2.34 0.91
SK 1.99 0.73
S 0.390 2.73
TA 3.17 70.53
TL 1.82 0.93
TH 0.60 1.17
SN 0.83 0.73
TI 1.95 0.80
W 0.86 1.93
1] 2.21 1.00
vl 2.22 0.26
ZN 1.87 0.59
Z 2.73 0.61
Sample rmame > S8T1
Frogramme : 8ST
NAME MV INT KSD
LI 749.07 0.95
K 15.88 0.65
NA 79.69 0.835
Sample name : 5812
Proqgramme . SST

30-Mar~-90

30-Mar-90

30-Mar-90

12:44:35

12:48:44

12:50: 46
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Calibration - March 30,

1990

NAME MV INT RSD
BA 436.88 0.15
BE 611.72 0.31
co 320.42 1.02
CA 626.29 0.06
CR 78.03 0.69
co 1.80 2.35
Cuy 143.92 0.03
FE 168.26 1.19
MG 903.57 0.58
MN 348.34 0.70
N1 176.23 1.11
Al 588.04 0.30
SR 752.23 011
vl 240,51 0.39
IN 6351.68 0.61

Sample name : S88T3
Progqramme t S§ST

NAME MV INT RSD
AL 26.9% 0.6%
] 240.43 0.74
HG 659.60 1.88
M1 BR6.78 1.11
3 68.98 3.06
S1I 99.01 1.28
S 46.71 1.83
TA 120,04 139
Tt 645 .74 0.71
W rTHL50 tot)
VA 204.%99 0.84
Saunp e roans 1 S8T4
Proqramme T SST

MMy MY INTY RSD
SH 7.47 3.39
A 139.03 2.9
Bl 22,2 2.68
PR S 2.1y
SE 56.07 3.06
TL %6.33 1.19
TH 21.36 2.37
SN 230,31 2.66
U 14.19 2.20
Sarple game TOSGTY
Frogramme : S9T

oL Hy It RSD
Gl 17,06 0.28
ke Sl il A
La 0.18
N 19, a8 AR

30-Mar-90

30-Mar-20

30-Mar- 20

12:53:46

12:56:34

1

a

“

-

o)

9146
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1l F7 . I
Saule viame :
Progeamue H
MAME 1MV INT
AL 1.09
SH 0.33
AC 0.67
172 1,772
RE 0.%50
BT 2.406
iU 3.71
Co .48
co 0.33
CE 2.4
CH 0.73
co 0.20
cu 1.55
K1) 1.ro
FlL 0.89
Liy 0L
35 0.1
[T 1.0
MG 0.29
M N.ul
Hi 3.19
M1 1.1
NT 2.61
NT 2.10
|4 0.80
K 1.66
SM 2.29
S 1.04
ST 1.82
Ay At
NA 2.35
Sw 2.00
5 0.51
TA 1.uY
TI. 1.87
4ot (AN RYS]
SN 0.84
T 10740
W 0.87
" A
vl 2.24
o 1.
IR 2.74
Prog. el oame o
e i Tak
} DRI Y

=
2

s

Mo

T

e IAT

1.79
1.91
0.5%4
bLoae
1.62
1,00
1.6%
T2y
0.63
1.53
0.66

Channel

inl

30-Mar- 90

name T AL

Sl ol (R

Crpva 1
c1

13:04:18

Polynomial

A0

Sficiamts




ICP Calibration - March 30, 1990

Proyranme rame : 561 Chanre]l niame : ORI rolyrnomial type @ GG
Troewve Min Int Max Int Tuvwn Y fficionts
co Cl c2 c3
[RRVE O 3=/ VIROD B LA e e CLUI002TK+02
Prag: amme name 3 58T Channel name A4S Polyrnomial 4ype @ CC
Faree Wi Int Maw Int Curve Coufficients
co Cl c2 c3
LRVl 0.6400 145,90 0L ABGIRABE+HOY 0/ 79VE+00
Programme name | SST Channel name : EHA Polyrnaomial type : CC !
Ciovve Mim Int Max Int Curve Cnufficiaents : ;
co Cc1 c2 c3 .
Cuvl 1.5308  43538.73 -0.788970L-01  0.459594E-01 !
|
)
i
Programme rname ! SST Channel name ! REL Polynomial type : CC i
Curve Min Tt Maw Int Curve Cowfficionts I
co cl c2 c3
LRV 0.4737 642,31 -0.1H3170C-01 0.327213C-01 i
1
Programme name : SST Charnnel name 2 K) Polynomial iype = CC
rforve oo Yt M Tt Couvwn 1 [ 38 BRI 2
ro Ccl c2 cd
YR DL e 10 AU BN OC AN Q0
Froeys wucr mams U AGT Channe) name 2 R Folynomial type : CC
|
!
' Ve Tots Mao ek Toapen o P lagtg ;
co Cl c2 cH |
10 D R T G EST 00 GLBa3ssIn -0
i
|
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Fywgeamne name 0 88T Channel nawe : CD Polynomial type : CC
furve Min Tnt Max Int Curve Nonfficiants
co Cl c2 c3
[STAVE ] T.10173 AN A4 O RRIBOL -0 DL/ 071E~01
Programme name = 8ST Channel name @ CA Folynowial type : CC
Thrve Mim Tedd Mo ot LACIIRERTTES MFES (MRS e
co Cl c2 C3
w1 (A SR T I W AN | SO0 00 WS Ta--01
Frogytamme name 3 S8T Channel rname 3 CE FPolyromial type : CC
Farve Mim Int Max Int Corve T ffiniants
co C1 c2 C3
CKVl 2.3031 18.021 ~0.328983E+01 0.13%700E+01
Programme name : SST Channel rname : CK Polynomial type : CC
Corve Min Int Max Int Curve Coafficients
co C1 c2 ca
CrV1 0.6967 B1.930 =-0.1B9748L+00 0.2598747L4+00
Programme name © SSIT Channel name : CO Polynomial type : CC
Ciirve Min Int Max Int Curve Coufficients
co c) c2 c3
CkrV1 0.1859 1.8914 -0.243720C+0)1 0.12a559E+02
Frogramme name : SST Channel name : CU Folynomial type : CC
i
Curve Min Int Max Int Curve Coefficients ;
co c1 c2 c3 .
CRV1 1.4681 151.1%  -9,2170B4C+00 0.140477E+00
1
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Programme name : SST Channel name

Curve Min Int Max Int

co

CRV1l 1.7138 763.58 -0.4973G68E-01

Frogramme name @ SST Channel rame

Curve Min Inl Max Int

Co

CRV1 0.8493 176.68 -0.106830E+00

Frogramme name : S89T Channel name

Curve Min Int Max Int

co

CRV1 0.2540 8.9971 -0.544073E+00

Programme name : SST Channel name

Curve Hin Int Max Int

co

CRV1 0.2210 95.6133 -0.455020E+01

Programme name : SST Channel name

Curve Min Int Max Int

co

CEkV1 1.8601 786.52 ~-0.131038E+400

Programnme name : SST Channel name
Curve Min Int Max Int

co
CkV1 0.2742 528.75 -0.114713E-01

. FB

: LI

: EU Polynomial type

Curve Cosfficients
C1 c2

0.275703E-01

! FE Polynomial type

Curve Coefficients
Ci c2
0.11949GE+00

: LA Folynomial type

Curve Cnefticionts
cl c2

0.240925E+01

Polynomial type

Curve Coefficlents
c1 C2

0.195567E+02

Polynomial type

Curve Coefficients
C1 c2

0.669246E-01

. MG Polynomial type

Curve Coefficients
Cl c2

0.397390E-01

cc

cc

ce

cc

cc

ce

€3

c3

C3

c3




ICP Calibration - March 30, 1990

FProgramme name : SST Channel name : MN Folynomial type : CC
Curve Min Int Max Int Curve Coefficients

co c1 c2
CrRV1 0.4877 363.76 <-0.295164E-01 0,574995E-01
Programme name : SST Channel name : HG Polynomial type ¢ CC
Curve Min Int Max Int Curve Coefficients

co C1 c2
CRV1 3.0283 692.58 -0.242810E+00 0.761718E-01
Programme name : SST Channel name : MO Polynomial type : CC
Cuprve Min Int Max Int Curve Coefficients

co c1 c2
CRV1 1.0900 343.12 -0.176169E+00 0.153546E+00
Programme rame : GST Channel rname : NI Polynomial type : CcC
Curve Min Int Max Int Curve Coefficients

co Cl c2
CRV1 2.4773 20.437 -0.309411E+01 0.118654E+01
Programme name : SST Channel name : NI Folynomial type : CC
Curve Min Int Max Int Curve Coefficients

co Cl c2
CRv1 1.9931 18%.04 -0.240974E+00 0.114859E+00
Programme name : SST Charnnel name : P Folynomial type : CC
Curve Min Int Max Int Curve Coefficiants

co Cl cz2
CkV1 0.7594 72,425 -0.586222E+00 0.733389E+00




Calibration -~ March 30, 1990

Programme name : SST Channel name

Curve Min Int Max Int
co

CRV1 1.5776 16.677 ~-0.383837E+01

Programme name : SST Channel name

Curve Min Int Max Int
co

CRV1 2.1714 18.016 -0.307379E+01

Programme name : SST Channel name

Curve Hin Int Max Int
Cco

CRV1 1.0342 58.869 -0.198023E+01

Programme name : S5S7T Channel nane

Curve Min Int Max Int
co

CrRV1 1.7296 103.96 -0.936683E+00

Programme name : SST Channel name

Curve Min Int Max Int
co

CRV1 6.1889 G617.44 -0.224055E+00

Programme name @ SST Charnel name

Curve Min Int Max Int
ce

CRV1 2.2315 B3.671 -0.151866E+01

Polynomial type

Curve Coefficients
[ c2

0.351568E+01

Polynomial type

Curve Coefficients
Cl c2

0.13448B1E+01

Polynomial type

Curve Coefficients
cl c2

0.181895E+01

Polynomial type

Curve Coefficients
Cl c2

0.514472E+00

Polyromial type

Curve Coefficients
c1 c2

0.343923E-01

Polynomial type

Curve Coefficients
cl c2

0.646515E+00

c3

c3

Cc3

€3

c3

Cc3




ICP

Calibration - March 30, 1990

Progqramme name § SST Channel name

Curve Min Int Max Int

co

CRV1 1.9000 789.85 =-0.533167E-01

Programme name : SST Channel name

Curve Min Int Max Int

co

CRV] 0.4829 49.050 ~0.550069E+00

Prosramme name : S6T Channel name

Curve Min Int Max Int

co

CRV1 1.7952 132.34 -0.7G104GE+00

Frogramme name : SST Charnel name

Curve Mirn Int Max Int

co

CRV1 1.7790 59.142 -0.343905E+01

Programme riame : SST Channel rame

Curve Min Int Max Int

co

CRV1 0.5735 22.431 -0.290793E+01

Programme name : SST

Channel name

Curve Min Int Max Int

co

CkV1l 0.8005 241.83 -0.367225E+00

: SR Polynomial type

Curve Coefficients
cl c2

0.266583E~-01

ae
w

Polynamial type
Curve Coefficients
C1 c2

0.108210E+01

: TA Folynomial type

Curve Coetficients
cl c2

0.402741E+00

Folyrnomial type
Curve Coefficients
Cl c2
0.183645E+01

¢t TH Folynomial type

Curve Coefficients
Cl c2

0.481711E+01

¢ SN Polynomial type

Curve Coefficients
Cl c2

0.435789E+00

.
.
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Programme name : SS5T Channel name : TI Folynomial type : CC
Curve Min Int Max Int Curve Coefficients

co Cl c2
CRrRV1 1.8633 678.02 -0.152331E+00 0.776673E-01
Proaramme riame : S5ST Channel nane : W Folynomial type : CC
Curve Min Int Max Int Curve Coefficients

co Cl c2
CkV1 0.8303 79.280 -0.585553E+00 0.669969E+00
Programme name : S§ST Channel rname : U Polynomial type : CC
Curve Min Int Max Int Curve Coefficients

) co Cl c2

CRV1 2.1201 14.903 -0.186573E+02 0.836027E+01
Frogrampme name : SST Channel name : V1 Folynomial type : CC
Curve Min Int Max Int Curve Coefficients

co c1 c2
CRV1 2.1251 252.54 -0.187767E+00 0.839368E-01
Programme name : SST Channel nane : 2ZN Polynomial type : CC
Curve Min Int Max Int Curve Coefficients

co C1 €2
CrV1 1.7860 68B4.27 -0.578637E-01 0.307785E~-01
Frogramme name : SST Channel name : ZK Polynomial type : CC
Curve Min Int Max Int Curve Coefficients

co c1 c2a
CRV1 2.6071 214.82 -0.679794E+00 0.247708E+00
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Sample name 2 HND3J
Programme s SST

NAME MV INT CONCEN
Al 1.14 0,110
Sh 0.34 0.098
As 0.70 0.018
Ba 1.82 0.003
Re 0.51 0.000
Bi 2.53 0.058
)4 3.86 0.008B
Cd 1.52 0.003
Ca 0.34 0.000
Ce 2.57 0,199
Cr 0,77 0,011
Co 0.20 0.075
Cu 1.61 0.009
Eu 1.93 0,003
Fe 0.93 0.007
La 0.28 0.020
b 0.24 0.098
Li 2.04 T 0.005
Mg 0.30 0.000
L1z} 0.53 0.001
Hg 4.03 0.064
Mo 1.19 0.007
Nd 2.73 0.146
Ni 2.18 0,009
P 0.81 0.007
K 1.74 0.281
Sm 2.43 0.199
Se 1.13 0.071
Si 1.82 -0.000
Ag 6.95 0.015
Na 2.49 0.094
Sr 2.09 0.002
S 0.31 0.00?7
Ta 2.01 0.048
Tl 1.99 0.211
Th 0.64 0.151
Sn 0.87 0.012
Ti 2.06 0.007
"] 0.92 0.028
1) 2.37 1.193
v 2.32 0.007
in 1.92 0.001
ir 2.84 0.023

30-Har~-90
RSD

26.19
50.17
14.21
32.82
27.91
80.20
20.99
56.15
22.21
23.45
25.64
34.69
35.49
27.39
38.67
24.98
23.09
43.05
23.89
64.79
9.64
28.85
44.75
72.99
97.12
32.07
33.27
30.05
~-4564.8
35.51
28.1%5
30.22
143.09
38.73
20.16
33.62
53.60
36.67
12.12
32.22
44,46
46.12
34.68

13:18:10
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ICP Analysis - March 30, 1990 LMCS Check Standard

Sample name : 78C11F

Sample code 1 : SST1

Sample code 2 ¢ DIRECT

Frogramme : SST 30-Mar-90 13:23:17
NANE MV INT CONCEN RSD
Al 1.19 0.206 7.06
Sb 1.03 9.769 2.02
As 0.80 0.090 5.34
EKa 228.52 10.424 0.46
Be 0.52 0.001 12.18
Bi 2.53 0.076 47,15
] 195.22 10.218 0.46
Cd 156.09 92.695 1.17
Ca 333.33 10.640 0.57
Ce 9.31 9.343 0.68
Cr 37.88 9.612 1.28
Co 0.94 9.280 3.85
Cu 76.35 10.509 0.37
Eu 2.80 0.027 2.37
Fe 84.43 . 9.982 0.98
La 0.30 0.069 3.49
Pb 0.2 0.065 60.00
Li 160.34 10.600 0.17
Mg 253.86 10.077 0.90
LT 172.40 9.883 1.11
Hg 3.05 -0.011 -197.06
Mo 1.25 0.016 14.54
Nd 10.76 9.675 2.54
Ni 87.07 9.760 0.95
P 0.86 0.048 34.51
K 92.17 26.402 0.45
Sm 2.29 -0.000 AkAAkkk
Se 3.20 3.833 1.27
Si 1.83 0.003 210.19
Ag 6.91 0.014 103.56
Na 43.21 26.414 0.33
Sr 394.84 10.473 0,47
S 0.70 0.212 3.3%
Ta 1.96 0.029 13.99
T1 2.08 0.386 9.01
Th 0.66 0.292 9.08
Sn 104.47 45.161 1.03
Ti 2.01 0.003 130.01
) 1.12 0.168 8.94
U 2.71 3.991 4.93
v 2.31 0.006 44.85
in 320.71 9.813 1.13
ir 2.80 0.014 22.83
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ICP Analysis - March 30, 1990 LMCS Check Standard

438

Sample name T 82r38C

Sample code 1 I 88T2

Sample code 2 ¢ DIKECT

Programme 1 8ST 30-Mar-90 13:28:0%
NAME MV INT CONCEN RSD
Al 3.27 4,230 2.54
Sh 0.36 0.425 15.23
As 2.41 1,357 4.13
Ba 2.23 0.024 6G.96
Ee 0.34 0.001 31.66
Bi 65.68 52.797 1.38
B 5.49 0.095 9.32
o5 1.68 0.013 8.10
Ca 0.88 0.018 0.76
Ce 3.04 0.835 9.01
Cr 1.20 0.120 4.70
Co 0.20 0.079 27.35
Cu 3.18 0.230 2.67
Eu 372.71 10,226 0.33
Fe 1.42 ©0.062 1.34
La 20.46 )48.660 1.07
PbL 2.77 49.602 1.989
Li 2.08 0.008 19.80
Mg 0.49 0.008 1.57
M 0.73 0.013 6.31
Hg q.42 0.018 96.83
Mo 1.33 0.028 3.83
Nd 3.45 1.001 9.38
N1 2.45 0.041 10.44
P 1.18 0.279 9.24
K 1.73 0.247 38.96
Gm 10.12 10.536 0.61
Se 1.2 0.371 8.57
Si 3.03 0.623 2.84
Aq 320.01 10.782 0.90
Na 2.60 0.161 17.28
Sr 2.39 0.010 G.77
S 0.64 0,139 5.6%5
Ta 2.52 0.253 7.87
T1 5.46 6.58% 1.48
Th 11.83 34.074 0.69
Sn 1.08 0,103 7.72
Ti 2.64 0.0353 6.52
W 0.96 0.058 22.5%9
u 8,97 56.292 Q.88
v 5.55 0.278 1.06
in 2.27 0.012 5.95
ir 3.37 0.156 6.48
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LMCS Check Standard

Sample name
Sample code 1
Sample code 3
Proaramme

NAME

Al
Sty
As
Ba
be
Bi
B

Cdd
Ca
Ce
Cr
Co
Cu

MV INT

29.12
0.46
75.36
2.38
320.82
3.77
5.20
1.93
1.02
2.86
1.01
0.22
2.10
2.18
1.43
0.29
0.25
2.20
0.46
0.88
351.11
349.81
3.10
6.68
69,23
1.87
2.73
30.13
87.21
16.99
3.02
2.36
48.22
128.09
31.0%
0.87
1.49
669.10
34.08
4.40
130.11
3.40
213.32

77Cl1C
SS5T3
DIRECT
88T

CONCEN

)54.193
1.769
53.986
0.031
10.481
1.096
0.079
0.029
0.022
0.587
0.072
0.249
0.078
0.010
©0.064
0.047
0.404
0.016
0.007
0.021
26.502
)53.536
0.579
0.527
50.189
0.721
0.603
32.864
43.931
0.360
0.435
0.010
51.632
50.824
53.588
1.273
0.281
51.815
22,245
18.125
10.733
0.047
52.162

102

30-Mar-90 13:32:32
kSD

0.30
12.27
1,00
5.49

1.35
14.02
10.81

0.65

1.56

2.00

7.59

9.72

0.66

0.93

1.58

4.46

0.81

0.41

1.65

3.85

0.49

1.09

0.47
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Frogramme
NAME

Al
Sk
As
ka
Be
Bi
B

[0 ]
Ca
Ce
Cr
Co
Cu
Eu
Fe
L3
Fb
Li
Mg
Mn
Hg
Mo
Nd
N1i

Praogramme
NAME

Al
Sb
As
B

Sample riame
Sample code 1
Sample code 2

Sample name
Sample code 1
Sample code 2

MV INT

1.29
0.395
1.06
1.99
0.54
13.63
167.39
143.79
296.64
2.71
0.88
0.20
66.58
1.96
1.44
.76
0.68
2,08
232.20
0.98
2.88
(2.43
3.03
2,31
12.01
4,29
2.42
.18
13.43
2323.15
16.85
349.68
0.71
2.84
2.05
0.65
1.24
2.73
1.13
2.45
2.41
288.19
3.84

MV INT

1.14
0.33
0.69
1.79

81C11A
DIGEST
DIRECT
881

CONCEN

0.401
0.205
0.280
0.013
0.001
2.331
8.733
8.924
9.467
0.394
0.037
0.100
9.136
0.004
0.065
8.420
8.703
0.008
9.216
0.027
(-0.023
9.410
0.500
0.025
8.218
9.254
0.185
0.175
5.972
7.4351
9.375
9.269
0.222
0.382
0.326
0.217
0.173
0.060
0.174
1.842
0.015
8.812
0.024

Fo8g
BLANK
DIRECT
S5T

CONCEN

0.110
-0.005
0.010
0.004

30-Mar-90
RSD

3.759
18.04
5.54
2.35
7.87
0.55
0.37
0.83
0.50
26.21
3.59
S57.74
0.34
3.70
3.951
0.52
1.35
4.67
0.76G
0.99
-31.07
1.00
5.69
8.68
1.80
0.21
4.5%
3.94
8.20
0.25
0.41
0.52
2.77
144.69
17.935
3.13
2.29
1.43
1.56
2.83
19.7¢0
0.38
3.97

30-Mar~90
RSD

26.72
-2615.2
120400
110.64

Acid Digested LMCS Check Standard

13:38:10

13:42:21
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Reagent Blank

Sample name
Sample code 1
Sample code 2

Programme

NAME MV INT
Al 1.14
Sb 0.33
As 0.69
T 1.79
Be 0.50
Bi 2.58
B 5.34
Cd 1.55
Ca 2.21
Ce 2.48
Cr 0.80
Co 0.20
Cu 1.60
Eu 1.85
Fe 1.20
La 0,27
Fb 0.23
Li 2.01
Mg 0.52
My 0.72
Hg 2.90
Ko 1.20
Nd 2.65
N1i 2.19
P 0.86
{ 1.71
Sm 2.35
Se 1.11
S1 2.07
Ag 6.87
Na 2,66
Sr 2.09
8 0.56
Tx 1.94
Tl 1,89
Th 0.62
Sn 0.92
Ti 2.49
W 0.89
U 2.29
v 2.25
Zn 2.22
Zr 2.79

F9oe
BLANK
DIRECT
SST

CONCEN

0.110
-0.005
0.010
0.004
0.000
0.097
0.087
0.005
0.060
0.071
0.016
0.030
0.008
0.001
0.036
-0.001
0.000
0.003
0.009
0.012
(~0.022
0.007
0.053
0.010
0.041
0.136
0.0B7
0.033
0.127
0.012
0.199
0.002
0.052
0.019
0.031
0.056
0.034
0.041
0.008
0.3510
0.001
0.011
0.011

30-Mar-90
RSD

26.72
-2615.2
120.00
110.64
606.24
67.08
50.21
49.04
57.10
285.22
10.75
203.61
90.11
241.99
43.94
-1824.8

156.49
52.80
46.06

=70.70

106.17

225.00

100.63
52.47

168.24

215.09

114.38
17.91

158.33

5.85
66.72
49.16

160.05

245.52

220.26
16.03
39.68

259.25

224.80

129.79
27.63

211.34

13242:21
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Core 7 Composite Sample

Sample name
Sample code
Sample code
Pragramme

NAME M

Al
Sh
As
Bn
Be
Bi
B

C
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
ak}
Mn
H7
Mo
Nd
Ni
P

K

Sm
Se
Si
Ag
Na
Sr
S

Ta
Tl
Th
sn
Ti
v

u

v

n
ir

Dilutiorn fa

-

~N
e o8 es v

V INT

11.20
0.35
0.74
1.99
0.353
4.09
4.18
1.59
1.83
2.77
0.97
0.20
1.95
2.03

10.97
0.28
0.2
2.11
1.53
6.89
3.68
1.27
1.88
2.38
2.46
1.82
2.36
1.21
2.57
7.36

14.97
3.91
0.62
2.09
2.19
0.66
0.93
2.19
0.98
2.60
2.55
8.90
2.94

ctor

E989
100-10
SAMPLE
SST

CONCEN

19.543
0.168
0.049
0.013
0.001
1.358
0.025
0.007
0.048
0.467
0.062
0.095
0.057
0.006

" 1.204
0.024
0.130
0.010
0.049
0.367
0.037
0.019

(-0.863
0.032
1.218
0.563
0.372
0.229
0.387
0.029
8.159
0.051
0.125
0.081
0.579
0.284
0.039
0.018
0.072
3.046
0.026
0.216
0.048

: 101.000

30-Mar~-90
DILCOR RSD
1973.9 0.47
16.971 17.35
4.989 11.98
1.264 18.04
0.106 7.8B6
137.14 3.69
2,531 13.13
0.728 32.69
4.841 1.25
47,193 19.33
6.246 7.37
9.643 19.92
5.741 8.30
0.633 24.07
121.61 1.58
2.433 45.09
13.168 34.64
1.057 31.48
4.997 1.31
37.021 1.35
3.757 87.24
1.913 14.96
(-87.16 -223.93
3.237 16.66
123.03 2.69
56.813 19.10
37.533 23.76
23.148 20.72
39.110 5.21
2.942 23.02
824.11 0.40
5.143 1.65
12.605 6.09
8.203 25.39
58.488 9.34
28.705 20.36
3.917 20.11
1.807 16.09
7.285 92.93
307.64 17.72
2.625 14.27
21.817 17.81
4,820 20.55

13:47:30




ICP Analysis - March 30, 1990 Acid Blank

Sample name ¢ HNO3

Frogramme : SST 30-Mar-90 13:52:22
NAME MU INT  CONCEN RSD
Al 1.20 0.227 16.45
Sh 0.35 0.182 11.75
As 0.73 0.041 15.50
Ba 1.96 0.011 16.75
Ee 0.53 0.001 33.349
Bi 2.66 0.169 31.47
B 3.65 -0.003 -136.34
cd 1.39 0.008 18.43
Ca 0.36 0.001 12.20
Ce 2.75 0.446 17.73
Cr 0.80 0.018 20.51
Co 0.21 0.133 10.83
Cu 1.70 0.022 19.25
Eu 2.08 0.008 17 .64
Fe 1.01 0.014 22.63
La 0.28 0.037 18.83
Pb 0.24 "0.183 18.56
Li 2.15 0.013 21.01
Mg 0.31 0.001 17.86
Mr 0.55 0.002 11.84
Hg 4.53 0.102 8.96
Mo 1.25 0.016 11.06
Nd 2.08 0.326 17.87
Ni 2.33 0.026 23,92
4 0.85 0.038 27.02
K 1.84 0.629 14.53
Sm 2.62 0.444 17.84
Se 1.18 0.175 20.47
Si 1.94 0.061 28.50
Ag 7.52 0.034 18.20
Na 2.68 0.212 18.01
Sr 2.19 0.005 18.66
S 0.53 0.027 8.22
Ta 2.13 0.099 18.63
Tl 2.13 0.474 15.46
Th 0.67 0.334 18.41
Sn 0.91 0.031 32.40
Ti 2.17 0.016 19.87
W 0.96 0.056 5.19
U 2.56 2.748 17.01
v 2.43 0.017 3.46
in 2.00 0.004 14.8%
ir 2.97 0.056 17.56
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ICP

Analysis - March 30, 1990

Core 7 Composite Sample

Sample name HER 4
Sample code 1 : F989
Sample code 2 : 100-1
Programme : SST
NAME MU INT CONCEN
Al 11.09 19.347
Sb 0.34 0.047
As 0.70 0.019
Ba 1.83 0.005
Be 0.53 0.001
Bi 3.87 1.180
B 3.53 -0.010
Cd 1.49 0.001
Ca 1.81 0.047
Ce 2.58 0.213
Cr 0.91 0.046
Co 0.20 0.029
Cu 1.83 0.041
Eu 1.86 0.001
Fe 10.47 *1.145
La 0.27 0.008
Pb 0.24 0.091
Li 1.95 -0.001
Mg 1.45 0.046
L1a} 6.58 0.349
Hn 5.00 0.138
Mo 1.20 0.008
Nd 2.66 0.058
Ni 2.23 0.015
P 2.30 1.097
K 1.70 0.151
Sm 2.34 0.079
Se 1.13 0.119
8i 2.38 0.287
Ay 6.70 0.007
Na 14.95 8.148
Sr 3.90 0.048
S 0.59 0.083
ITa 1.93 0.018
Tl 1.93% 0.133
Th 0.62 0.039
Sn 0.688 0.016
Ti 2.06 0.007
W 0.93 0.038
u 2.38 1.279
v 2.32 0.007
In 7 .45 0.172
Zr 2.78 0.010

Dilution factor : 101,000

Sample name - F989
S5ample caode 1 @ 500-10
Sample code 2 ! SAMPLE
Programme s 88T
NAME MV INT CONCEN
Al 48.90 )92.437

Sb 0.
As 0.

34 0.084
77 0.073

30-Mar-90 13:57:03
DILCOR KSD
1954.0 0.43

4.714 141.77
1.922 34.80
0.525 32.08
0.099 134.59
119.15 1.41
-0.993 -44,.64
0.122 59.95
4.773 0.07
21.472 51.46
4.643 6.34
2935 85.71
4.105 8.89
0.149 77.389
115.63 1.48
0.811 75.%50
9.218 32.73
-0.059 -393.03
4.667 1.32
35.238 0.85
13.930 7.25
0.796 40.22
5.832 142,50
1.524 43.62
110.79 1.75
15.269 51.60
8.014 84.56
12.064 12.77
28.943 6.53
0.659 72.03
822.93 0.24
4.835 1.28
B.416 6.54
1.790 70.43
13.416 33.52
6.000 B84.65
1.570 29.18
0.748 28.81
3.857 35.04
129.19 30.39
0.6G7 46.64
17.329 1.31
1.009 82.99

30-Mar-90 14:01:29

DILCOR

’1941.2
1.764
1.533

RSD

0.67
50.92
7.02




445

ICcp

Analysis - March 30, 1990

Core 7 Composite Sample

Sample nane
Sample code
Sample code

N
TR

Programme

NAME MV INT
Al 48,90
Sb 0.34
As 0.77
Ba 2.09
Be 0.50
Bi 9.16
R 3.30
(=] 1.33
Ca 5.81
Ce 2.535
Cr 1.53
Co 0.20
Cu 2.87
Eu 1.87
Fe 45.99
La 0.27
Pb 0.24
Li 1.94
Mg 5.16
L1a] 28.97
Hg 4,33
Mo 1,32
Nd 2.66
Ni 2.54
P 7.64
X 1.73
Sm 2.3%
Se 1.34
Si 4.80
Ag 6.8B6
Na 61.33
Sr 10.28
S 0.60
Ta 1.9%5
Tl 2.07
Ih 0.62
Sn 0.98
Ti 2.29
"] 1.09
1] 2.74
v 2.48
in 3.36
Zr 2.90

Dilution ta

ctor

F989
300-10
SANPLE
SST

CONCEN

)92.437
0,084
0.073
0.017

-0.000
3.594

(~0.022
0.003
0.1753
0.175
0.207
0.000
0.186
0.002
5.389

. 0.006
0.183
-0.001
0.193
1.636
0.087
0.026
0.066
0.051
5.014
0.296
0.087
0.43%4
1.533
0.012
38.129
0.221
0.102
0.023
0.367
0.069
0.061
0.026
0,141
4.272
0.020
0.046
0.039

1 21.0000

30-Mar-90
DILCOR KSD
31941.2 0.67
1.764 50.92
1.5%33 7.02
0.363 9.70
~0.000 -1G622.4
117.46 1.62
(~0.466 -14.61
0.073 64.41
3.679 0.53
3.676 6.31
4.352 3.02
0.000
3.908 3.33
0.036 66.23
113.17 1.04
0.13% 37.50
3.833 0.00
-0.031 -146.09
4.063 1.18
34.362 1.33
1.825 7.64
0.549 5.45
1.379 48.89
1.073 7.01
105.30 2.04
6.226 24.76
1.836 73.62
9.324 5.91
32.188 1.09
0.231 41.72
B00.71 0.6%
4.636 0.359
2.144 1.22
0.493 53.47
7.713 24.21
1.450 63.94
1.287 4.99
0.339 9.01
2.969 6.41
89.714 8.29
0.430 5.23
0.959 2.10
0.820 19.29

14:01:29




ICP Analysis - March 30, 1990 Core 7 Composite Duplicate

Sample rrame : F990

Sample code 1 . DbUP

Sample code 2 ! 100-10

Fraoqramme : SST 30-Mar-90 14:06:32
NAME MV INT CONCEN DILCOK RSD
Al 7.74 12.862 1299.0 0,19
Sb 0,34 0.131 13.200 6.19
As 0.73 0.040 4,015 7.35
Ba 1.92 0.009 0.930 9.24
Re 0.52 0.001 0.077 12.86
Bi 3.84 1.155 116.70 1.35?7
B 3.15 (-0.030 (-3.050 ~-10.88
cd 1.35 0.004 0.448 23.27
Ca l1.28 0.030 3.064 0.49
Ce 2.63 0.281 28.371 12.91
Cr 0.90 0.042 4.234 1.89
Co 0.20 0.108 10.903 17.63
Cu 1.81 0.038 3.793 5.594
Eu 1.98 0.00% 0.498 12,489
Fe 8.07 - 0.857 86.564 0.56
La 0.28 0.021 2.109 11.54
Pb 0.4d4 0.078 7.901 14.43
Li 2.06 0.007 0.70% 13.83
Mq 1.05 0,030 3.057 0.27
Mn 4,05 0.203 20.510 0.42
Hy 3.99 0.061 6.175 17.61
Mo 1.24 0.01% 1.494 6.26
Nd 2.79 0.222 22.410 11.2%
Ni 2.30 0.023 2.301 3.43
P 3.16 1.734 175.16 0.61
K 1.77 0.396 40.006 11.41
Sm 2.50 0.287 28.976 10.65
Se 1.19 0.175 17.698 92.90
Si 2.63 0.366 36.945 3.16
Ag 7.18 0.023 2.308 12.00
Na 14.63 7.938 801.71 0.52
Sr 3.17 0.031 3.147 0.77
S 0.54 0.029 2.9351 14.97
Ia 2.06 0.067 6.725 3.20
Tl 2.13 0.470 47 .483 9.43
Th 0.65 0.220 22.218 9.12
Sn 0.90 0.026 2.641 11.71
Ti 2.14 0.014 1.37%5 8.07
W 0.93 0.049 4.985 13.93
u 2.50 2.229 225.17 8.86
v 2.46 0.019 1.888 19.42
in 2.18 0.009 0.943 2.36
ir 2.91 0.042 4.211 11.80
Dilution factar : 101.000

T p—— o S i |
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ICP Analysis - March 30, 1990 Core 7 Composite Duplicate

Sample name : F990

Sample code 1 : 500-10

Sample code 2 : DUP

Frogramnme T S8ST 30-Mar-90 14:11:22
NAME MV INT CONCEN DILCOR RSD
Al 32.83 )61.378 )1288.9 0.a7
St 0.36 0.303 6.371 9.23
As 0.80 0.091 1.913 3.91
Ba 2.15 0.020 0,415 4.83
Be 0.53 0.001 0.021 25.75
Hi 2.73 6.075 127.358 24.4)
B 3.06 (-0.03% (-0.735 -4.68
cd 1.63 0.010 0.205 15.12
Ca 4.05 0.119 2.492 0.11
Ce 2.79 0.492 10.335 17.55
Cr 1.35 0.159 3.349 0.52
Co 0.21 0.129 2.703 19.35
Cu 2.51 0.136 2.857 1.99
Eu 2.08 0.008 0.158 10.55
Fe 35.17 - 4,096 86.017 0.79
La 0.28 0.041 0.860 12.25
Pb 0.25 0.306 6.434 3.69
Li 2.13 0.011 0.238 15.42
Mg 3.86 0.142 2.980 0.46
Mn 17.36 0.969 30.339 0.75
Hq 3.90 0.054 1.138 20.76
Mo 1.38 0.033 0.743 7.91
Nd 2.87 0.312 6.545% 5.52
Ni 2.60 0.058 1.213 8.04
P 12.24 8.388 176.15 1.32
K 1.87 0.732 13.381 7.07
Sm 2.61 0.432 9.065 10.76
Se 1.35 0.474 9.944 2.90
Si G.06 1.665 34.969 3.22
An 7.57 0.036 0.760 9.24
Na 59.67 37.060 778.26 0.47
Sr 7.17 0.138 2.894 0.17
S 0.61 0.112 2.356 4.42
Ta 2.16 0.108 2.267 2B.67
Tl 2.26 0.708 14.873 20.38
Th 0.67 0.320 6.710 9.41
Sn 1.01 0.074 1.556 7.35
Ti 2.38 0.032 0.677 6.10
w 1l.11 0.156 3.283 2.85
u 2.80 4.737 99.897 5.18
v 2.58 0.029 0.399 13.40
Zn 3.07 0.037 0.769 1.48
Zr 3.09 0.087 1.822 5.89
Dilution factor : 21.0000
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ICP Analysis - March 30, 1990 Spike of Core 7 Composite Sample

Sample name : F991

Sample code 1 : 500-10

Sample code 2 : SPIKE

Programme : 587 30-Mar-90 14:20:47
NAME MV INT CONCEN DILCOR RSD
Al 39.72 )74.695 11568.6 1.29
St 0.37 0.579 12.154 9.78
As 0.80 0.091 1.913 15.36
Ba 12.85 0.512 10,744 1.78
Be 0.51 0.000 0.006 90.60
Bi 10.29 6.537 137.27 2.65
B 11.38 0.409 8.592 2.53
Cdd 10.91 0.592 12.422 36.85
Ca 21.48 0.676 14,187 1.67
Ce 2.56 0.178 3.733 59.17
Cr 3.24 0.648 13.6195 4.21
Co 0.23 0.457 9.591 4.17
Cu 6.16 0.648B 13.606 1.89
Eu 1.93 0.003 0.070 39.63
Fe 47 .29 - 5.544 116.43 2.70
La 0.46 0.459 9.647 2.62
Fb 0.26 0.574 12.047 11.81
Li 9.67 0.516 10,833 1.30
Mg 17.58 0.687 14.433 2.73
Hr 31.37 1.774 37.262 3.12
Hg 3.63 0.035 0.742 11.97
Mo 4.27 0.479 10.064 3.44
Nd 3.05 0.528 11.088 13.92
Ni 6.66 0.524 11.009 4.63
P 4.03 2.958 62.113 4.53
K 1.88 0.754 15.824 16.41
Sm 2.36 0.103 2.156 72.90
Se 1.40 0.574 12.058 8,26
Si 4.25 1.247 26.196 3.17
Ag 10.30 0.130 2.733 5.54
Na 44.86 27.482 577.12 1.19
Sr 26.81 0.661 13.889 1.72
S 0.60 0.102 2.136 9.88
Ta 2,21 0.130 2.729 4.48
T1 2.11 0.443 9.294 19.77
Th 0,62 0.090 1.888 $57.28
Sn 2,03 0.517 10.851 6.10
Ti 8.26 0.489 10.273 2.66
W 1.09 0.144 3.034 8.58
u 2.68 3.779 79.356 13.2
v 2.51 0.023 0.477 25.29
in 18.72 0.518 10.887 J.84
Zr 4.00 0.312 6.553 0.3%
Dilution factor : 21.0000
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ICP Analysis - March 30, 1990 Acid Digested LMCS Check Standard
Sample name T 82C11A
Sample code 1 : DIGESS
Sample code 2 : SID
| Sample code 3 : DIREEC
| Frogramme T SST 30-Mar-90 14:25:22
|
| NAME HV INT  CONCEN RSD
{ Al 1.30 0.413 13.31
‘ Sb 0.35 0.191 7.32
\ As 1.05 0.270 6.30
| Ba 2.04 0.015 11.76
; Be 0.54 0.001 19.75
: Bi 12.63 8,493 3.08
| B 149.57 7.782 1.53
| cd 132.83 8.237 2.73
| Ca 319.13 10.186 1.27
| Ce 2.78 0.480 3.44
| Cr 1.62 0.229 137.09
| Co 0.20 0.116 10.71
| Cu 59.10 8.085 1.22
i Eu 2.03 "0.006 19.08
| Fe 1.50 0.073 3.52
La 3.41 7.568 1.40
Pb 0.64 7.907 3.44
| Li 2.09 0.009 33.07
| Mg 211.08 8.377 2.50
| M 0.74 0.013 6.31
Hg 3.01 (-0.01a -58.43
Mo 55.05 8.276 3.22
Nd 3.13 0.620 10.74
Ni 2.36 0.031 12.85
P 10.78 7.322 3.03
K 4.04 8.349 2.47
Sm 2.50 0.292 22.3%
Se 1.20 0.204 17.05
si 11.51 4.987 2.85
Aq 77.80 2.452 1.96
Na 15.02 8.189 1.80
Sr 309.87 8.207 1.54
5 0.71 0.223 7.06
Ta 2.09 0.082 16.12
Tl 2.15 0.504 14.97
Th 0.66 0.284 18.90
Sn 1.20 0.156 6.06
Ti 3.67 0.132 3.03
v 1.12 0.166 6.55
U 2.52 2.436 17.58
v 2.55 0.026 13.01
Zn 263.47 8.051 2.43
Zr 2.90 0.038 19,32



450

ICp

Analysis - March 30, 1990 Acid Blank

Sample name : HNO3

Programme : SST 30-Mar-90 14:29:53

NAME MV INT  CONCEN RSD |
Al 1.21 0.235 13.14

Sb 0.35% 0.182 42.37

As 0.74 0.049 24.39

Ba 1.97 0.012 15.88

Be 0.53 0.001 14.38

bi 2.68 0.186 22.42

B 3.65 ~0.003 -604.64

cd 1.60 0.008 24.17

Ca 0.46 0.004 19.76

Ce 2.82 0.533 4.10 i
Cr 0.82 0.021 10.93 '
Co 0.21 0.179 36.84 :
Cu 1.72 0.025 20.37 i
Eur 2.10 0.008 17.47 !
Fe 1.03 0.016 17.47

La 0.37 0.252  146.46 :
Pb 0.24  0.163 20.78 '
Li 2.15 0.013 24.53 i
Mg 0.31 0.001 15.7% |
Mn 0.56 0.002 22.94

Hq 2.98  (-0.016 -16.53 i
Mo 1.27 0.019 20.15 ,
Nd 2.93 0.377 17.41 ;
Ni 2.36 0.031 19.32

P 0.85 0.034 20.66

K 1.85 0.656 19.73

sm 2.63 0.464 18.14 :
Se 1.18 0,173 25.44

si 1.94 0.060 32.46

Aq 7.61 0.038 16.95

Na 2.70 0.229 17.04

Sr 2.21 0.006 15.18

s 0.54 0.031 21.90

Ta 2.14 0.102 21.18

Tl 2.19 0.504 18.72

Th 0.67 0.340 16.34

sn 0.93 0.036 43.6%

T4 2.18 0.017 18.65

W 0.96 0.056 25.50

u 2.58 2.887 16.91

v 2.51 0.023 28.68

In 2.02 0.004 26.06

Zr 2.98 0.058 18.03




ICP Analysis - March 30, 1990 LMCS Check Standard

Sample name : 78Cl11F

Sample code 1 : SST1

Frogramnme : SST 30-Mar-90 14:33:44
NAME MV INT CONCEN RSO
Al 1.28 0.374 17.60
St 1.08 10.422 3.11
As 0.85% 0.131 12.13
Ba 225.22 10.272 6.12
) 0.54 0.001 33.52
Bi 2.74 0.232 38.46
B 194.58 10.184 4.46
Cd 166.09 10.322 1.77
Ca 329.41 10.514 5.48
Ce 9.67 9.838 4.19
Cr 40.19 10.209 2.57
Co 0.95 9.400 4.06
Cu 75.20 10.347 35.95
Eu 2.98 0.032 3.27
Fe 88,44 10.46) 3.26
La 0.31 0.095 7.34
Pb 0.24 0.202 16.76
Li 152.92 10.103 G.69
Mq 266.84 10.592 3.11
LT3 180.69 10.360 3.21
Hg 3.00 (-0.0153 -16.94
Mo 1.33 0.028 22.64
Nd 11.11 10.082 3.358
Ni 92.8% 10.423 2.19
P 0.91 0.080 18.21
K 9.19 26.474 4.65
Sm 2.53 0.322 49.57
Se 3.40 4,201 1.11
Si 1.98 0.082 37.33
Aqg 7.49 0.034 36.21
Na 42.59 26.015 5.83
Sr 393.47 10.436 3.68
S 0.74 0.256 0.65
Ta 2.13 0.099 38.30
Tl 2.35 0.872 20.35
Th 0.71 0.514 19.22
Sn 114.75 49.641 1.35%
Ti 2.17 0.016 34.03
L] 1.21 0.223 3.14
U 2.95 6.044 13.22
v 2.55 0.026 26.08
in 337.24 10.322 2.58
Zr 2.97 0.03%56 37.43
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ICP

Analysis - March 30, 1990

LMCS Check Standard

Sample name
Sample code
Sample code
Programme

NAME M

Al
Sy
As
Ba
Re
ki
[
Cd
Ca
Ce
Cr
Co
Cu
Eu 3
Fe
La
Pb
Li
Mo
M

Ag 2

1

2

vV INT

3.32
0.38
2.56
2.47
0.58
62.94
4.70
1.83
0.90
3.38
1.26
0.21
3.28
34.08
1.51
18.56
2.83
2.32
0.33
0.78
3.83
1.46
3.76
2.76
1.23
1.94
9.57
1.43
3.31
99.63
2.97
2.59
0.66
2.78
5.57
10.90
1.15
2.87
1.05
8.57
5.61
2.46
3.61

82K38C
§S8T2
TURING
SST

CONCEN

4,323
0.672
1.364
0.035
0.003
50.305
0.053
0.022
0.018
1.291
0.135%
0.129
0.244
9.161
- 0.074
)44.064
50.756

1.363

30-Mar-90
RSD

1.49
1.20
2.20
3.63
1.37
0.98
3.51
1.58
1.07
4.26
3.27
19.3%
1.25
0.19
3.47
0.56
1.37
7.77
1.67
0.79
22,16
1.38
3.47
$5.60
7.98
7.83
0.60
5.86
7.69
0.77
G.A7
3.89
6.76
4.41
1.35
0.61
5.17
2.83
9.34
0.72
1.11
3.88
J.46

14:43:19
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ICP Analysis - March 30, 1990 LMCS Check Standard

453

Sample name : 77C11F

Sample code 1 ¢ G86T3

Programne . S8ST 30~-Mar~90 14:47:30
NAME MV INT CONCEN KSD
Al 26.83 49.773 0.57
Sb 0.47 1.881 7.53
As 73.53 52.658 1.5%
Ba 2.57 0.039 5.00
Be 302.44 9.H880 0.63
Bi 3.99 1.281 2.53
B 4,78 0.057 10.38
Ca 2.03 0.036 10.65
Ca 0.96 0.020 1.05
Ce 3.16 1.004 8.34
Cr 1.05 0.082 7.31
Co 0.22 0.303 14,24
Cu 2.23 0.096 S.12
Eu 2.43 0.017 7.87
Fe 1.49 - 0.071 6.30
L3 0.30 0.075 B8.12
Fb 0.26 0.522 $5.73
Li 2.40 0.030 9.99
Mg 0.47 0.007 2.87
Hr 0.90 0.022 2.82
Hq 350.49  26.454 2.21
Mo 333.44 51.022 1.29
Nd 3.3% 0.886 11.74
Ni 6.90 0.3551 2,79
P 66.13 47.916 1,93
K 2.03 1.295 9.77
Sm 3.04 1.013 8.14
Se 28.8B3 50.466 1.22 .
Si 82.52 41.515 1.72
Aqg 17.39 0.374 2.12
Na 3.30 0.617 6.59
Sr 2.54 0.014 6.91
s 45.53 48.720 0.78
Ta 124.50 49.379 1.52
T1 29.34 50.265 1.01
Th 0.92 1.306 4.80
Sn 1.53 0.299 3.05
Ti 615.58 47.658 0.85
U] 33.00 21.520 2.32
U 4,55 19.387 3.93
v 121.76 10,033 0.34
In 3.46 0.049 2.40
Zr 198.26 48,430 0.93

L___._____._..._._,__Y__, e e et e v e = ¢




Analytical Batch

Las SecMent SeriaL #: F0971

INsTRUMENT Perkin-Elmer
Proceoure /Rev| LA-355-131/A-2
Tecunorocist | J. A. Hopkins
Date March 15, 1990
TEMPERATURE 70 F

Starting Tive| 0900

Evoing Tive | 1000

Customer ID: 000007

Arsenic Analysis

Acid Digestion

CHemisT R. K. Fuller
DescripTioN Lag ID DescripTioN Lag ID
1 Initial LMCs Check Std. F0951 12 Sample Composite 5 FO911
2 Reagent Blank F0952 13 Duplicate Sample Composite 5 F0912
3 Sample Composite 8 FO953 14 Spike Composite 5 F0913
4 Duplicate Sample Composite 8 FO954 15 Final LMCS Check Std. F0%14
5 Spike Composite 8 FO955 16
6 LMCS Check Std. FO956 17
7 Sample Composite 7 FO989 18
8 Duplicate Sample Composite 7 FO890 19
9 Spike Composite 7 FO991 20
10 LMCS Check Std. F0992 21
i Reagent Blank Composite S FO910 22
Stanparo TypE Privary Book # Secono Boox # Tuiro Book # Finat Vou.
& Aviauor VoL. & Aviauor Vor. & Avrouor Vou. oF ST,
LMCS Check Std. 58C11BR/35 ul 35 mL
Spike 58C11BR/35 ul F0989/100 ulL 35 mL

SST-102 Rev. | 10/2/90 Interim




Single Shell Tank
Calibration Record

Anavvre: As

PROCEDURE ¢ LA-355-131 Revision: A-2
InstruMent:  Perkin-Elmer AA ProperTy Numser: WA77479
Tecwvorogist: J. A. Hopkins PavroLL Numser:  6A543
Date: March 15, 1990

Cacisration Stanoaro ID: 38C9-B

AnaLyTE CONCENTRATION: 1.00 PPM
Type oF CALIBRATION: Linear Regression
Instrument Reading
Aliquot Weight Units= mm
0 0 2
25 ul 25 ng 43
50 ul 50 ng 82
75 ul 75 ng 116
CoMMENTS

§ST-103 Rev. A 9/25/90 Interim
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Analytical Batch
Las SecMent Serial #: F0971 Customer ID: 000007
INSTRUMENT Perkin-Elmer Mercury Analysis
Proceoure /Rev| 1 A-325-102/A-1 Acid Digestion
Tecunorogist | J. Hopkins
Date February 20, 1990
TEMPERATURE 70 F
Starting Time| 0800
Enping Time 1100
CHeMIsT R. K. Fuller
DescrIPTION Las 1D Description Las_ID
1 Initial LMCS Check Std. FO987 12
2 Reagent Biank F0o988 13
3 Sample Composite 7 F0989 14
a Duplicate Sample Composite 7 FO990 15
5 Spike Composite 7 FO991 16
6 Final LMCS Check Std. FO957 17
7 18
8 19
g 20
10 21
11 22
Stanoaro Type Primary Book # Secono Boox # Tuiro Book # FinaL Vou.
& Aviovor Vou. & Actavor Vou. & Avtouotr Vou. of Sto.
LMCS Check Std. 58C1180/25 ul 25 mL
Spike 58C1180/25 uL F0989/1.0 mL 25 mL

S5T-102 Rev. | 10/2/90 Interim
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Single Shell Tank
Calibration Record

| ANALYTE: Hg

PROCEDURE : LA-325-102 Revision: A-1
Instrument:  Perkin-Elmer AA ProperTy Numser: WA77479
Tecunvorogist: J. A, Hopkins Pavrott Numser:  6A543
Date: February 22, 1990

Cavisration Stawparo ID: 102C3U

AnALYTE CONCENTRATION 1.008 ppm
Tyre oF CALIBRATION: Linear Regression
Instrument Reading
Aliquot Weight Units= mm
0 0 ng 1
10 ul 10.08 ng 27
20 ul 20.16 ng 60
40 ul 40.32 ng 125
CoMMeNTS

R e e ———, et  triiio A O R R A A R R R EEECmES————.

e I el ——— e ]
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Analytical Batch

Las SecMent SeriaL #: F0971 Customer ID: 000007

INSTRUMENT Perkin-Elmer Selenium Analysis
Proceoure /Rev| LA-365-131/A-3 Acid Digestion
Tecwnorocist | S.Riel
Date March 29, 1990
TEMPERATURE 70 F
Starting Time| 1430
Exoing Time 1450
CHemisT R. K. Fuller
DescripTion Las ID DescripTioN
1 Initisl LMCS Check Std. F0987 12
2 Reagent Blank F0988 13
3 Sample Composite 7 FO989 14
4 Duplicate Sample Composite 7 F0990 15
5 Spike Composite 7 F0991 16
5] Final LMCS Check Std. F0992 17
7 18
8 19
9 20
10 21
11 22
Stanparp  TYPE Primary Book # Secowo Boox # Tuiro Book # Finar Vou.
& Aviouor Vou. & Avicuotr Vou. & Avtouor Vou. ofF Stp.
LMCS Check Std. 58C11BU/35 ul 35 mt.
Spike 58C118U/35 ulL F0989/100 ulL 35 mL

SST-102 Rev. 1 10/2/90 Interim




Single Shell Tank
Calibration Record

ANALYTE : Se

PROCEDURE ¢ LA-365-131 Revision: A-3
Instrument:  Perkin-Elmer AA ProperTy Numser: WA77479
Tecunorogist:  Steve Riel PavroLL Nuwger:  6C280
Dare: March 29, 1990

Cacisration Stanparo ID: 102C3Z

AnALYTE CONCENTRATION: 1.00ppm
Type oF CALIBRATION: Linear Regression
Instrument Reading
Aliquot Weight Units= mm
0 0 4.5
25 ul 25 ng 24.0
50 ul 50 ng 43.0
75 ul 75 ng 65.0
CoMMeENTS 000007 - Customer ID

— — — e ——————————————— e

$ST-103 Rev. A 9/25/90  Interim
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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UNDIGESTED SAMPLE ANALYSIS
APPENDIX A



Remanks, Calculations, Rual [

Senal No. Sampie Point Dam Time [toumd Prionty Serel NO. Sampie Poirt Dats Time tesusd Priority

F o 971.-50G07] SEQ.COMPHI 2~ 7-90 | 10418 24 Foo97L, —5000] 8wG,CUMHES 2 7=00 | 1Qaqe 24

O Method/ S Resuit Units Crerge Code Rerurs Oeterminaton Method Sandard Result Units Charge Code Reruny

HOMOGZIT LT =000=200 NONE WBe730 (o] AFFR/OTS L (=C00-200 NONE WEB7 3L 0

Sampie Sare Customer | D Sample Sire Customey ‘0

? ' (00007
000007 LU {’mu/nn:uﬁ‘

Rernarks, Calciations, Aesuls.

a. JaR ID# 390

B. JAR mRE Wr. 2%
C. JAR TOTHL WT 394,
S: 2' E&??_ \.BL ‘LENGTH
M CM 4 530 F. visial REMARKS
e o 33 4 23 wite VAR 4 oa 23
‘""‘"‘Wﬂ 7 % Anatyst -3 anaiysil 4 {) Aralyst - § Analyst - |(,¢4_—1_q7 Antiyat - 2 VT Ananet -3 Antlyst - 4 Anaiyet - §
| %o (oA S - £1300 éﬂp@n e
ey 7 Hn s Hrs Hra Hrs Hrs s H

2l6/%

Time Compieted

/i

Oare Time Compieted

2/e/90

54-8200-081 (A -10-83)

A M

54-0800-081 (R -10-43)

i L) . n 3 Samy Po¢ Date Th 1esved Priorit
FU%7 1 —nooz| MEEE TEoMrez |T p- 7-00 [TOIAT |EEY 971, -5001 VEEC L orERS 2- 7-90 | {0340 [ZE

Yo C Geterminali MethodsStandard Rmsalt Uil Charge Code Rerune
BETST e TTROES 0 |NES izl Rerg oo SAME | L 1-080-200 | NOME WE7 5L )

hDe ma
5’_-’»'\94. Siuze Customer |0 S’njmcl' Size Customes 1D
i C i res, Ca'c Resuiia

FRRTTELE o178 TUPLTEATE SeLe 2 F s, yw
DISTRIBITION O}J&

'’

$4-9000-083 R-19-.83)

i})} v 250 mr/hr
R
wo' \pr éyj {0
__“ Lo IR 4 :
Anstyst -1 Aretyst -2 Aralyst -3 Analyst - & Anatyst- 3 nalyst - 1 Analhyst . Analyst -3 Arslyst -4 Analyet -
,M’ biZen IR "@/37_;.?
Hrs Hra Hrs Hre Hes Hrs [ ra Hrs Hes Hrs
Oase Time Compmtss L 1 D-!c. Time Campleted i
AL 2lel90 L0400

54-8800-051 {R-10-83)

saLyaadoad [edtsAyd




Seral N, Sampie Poirmt 41 Oete Time temusd Priodty Seral No. 5 a Slerv‘Ec Boin{: ME Date Tire weued Priorty
_ E71L.,-9080] SEG,COMFHD 2- 7-%0Q 141 2f
F_971.-18%1] SEG.COMPRS 2- 7-90 | 10:30 | 26 2 790 110:41 | 26

Owtermination Methods Standard Resutt Units Charge Code Rarure Oetermination Method/Stanaerd Pesul Unita Cnarge Code Porung

TGA LT=000-200 [nl)] 5 [

DsCc LA-514-117 EXOTHERMS £21D1 0 ? x NONE ws73L '

Samphe Size Customer 1D Sampie Sire Cuslomer 10
> OO0L7 00C007

Remarks, Caicuiations, Resuits S amiled (1) : Famacks, Caicoations, Resuits: | cop a7 ¢1) i

. S
It F2sf |2t g gek ef wpm || 878 B 20Y gt by kot SRRl
(+ 78l EA LA -
e Y L e S e p /54 PR L0 L S T Al “Taet
o wecrmp Ad), . (= .r .
/7/' {‘rL{ ik 7 fotis 2300 33 acpe sy M.{; Lt it *“_',.{N’ml‘) 213° 3u® 39° IFs %
=3 precas /QW /(,.44“ ILET 507 re” e — . s
7 pulre-izef otw! & sp0” z49” >4v0” >0’ 31.01%
s o art ;
7 e '(”/ st fuie s&—,é A nl?"f&_L¢
Anaiys) - Y Anaiyst -2 Anahyet -3 Aneiyst - 4 Analyst - 5 Araiyst - 1 Anaiyst -2 Anaiyst -3 Ansiyst - 4 Anaiyst - §
V[ Is7) L
Hrs Hrg Hrg Hre 7 Hrs Hrs Hrs Hrs
Daw Time Completed v Date Time Compietad Lap Liait ME7 ) P
3N L 277 oo
e 27 e Vi Z
had ~ $4-6800-08 1 (R-10-63) et 548800081 (R -10-83)

el
o
<
(7]
—
(@)
=1
—
o
-
(=]
O
(4]
=
—+
—
[12]
[ %]




Seral No Sampie Pows 4 Dam Time e Priavity
F o 972.-5115f SEG.CCHMF¥4 2- 7-90 110:41 26
De'ermination Mathod, Standard Resuh Uity Charge Code Rerurs
oH LA-ZL2-103 MONE WETSL 8]
Sampie Size Cutvwomer 10
»2.3¢05 /) 2.30D0 0 000007

Refrwu,ia;u no«’fu‘
oH . -
saﬁPLng P22,

Analyst -

ceae?

Anatyst -2

Analyst -3

Analyst - 4

Analysl - §

M

2:!4«..4;'/{

Date

_R-550

Time Completed

Lad Uit ¢
L

al

g

34-5000-061 M -10-83)

Seriat No | Sampie Pourt De'e _ | e isagee Prionty
F 574,-5513] OSEG.OCMP#A 2= 7-90 § 1d:ay 26
Determination Method/Standard Result Uniis Charge Code Rerune
oH LA-212-10T Y RECOVERY WR7SL e}
S‘g‘ﬂwl' Size Customer 10

yr.24 000007

s,

R T e o/
| L) LY~ T
GH FOUND  yg3, o2 /"‘5"1 b
STD ID v a
SAMFLE T 22 5
/b "l//o. 06
Analyst - 1 Analyst - 2 Analyst -3 Analyst - 4 Analyst - §
M/ fdﬁv—-d"k
Hra Hrs Hrs ey

Cate
-8 324

Time Completed

== I

— v

54-8400-061 {R-10- 83t

Senal No Sample Pount Date Time Mayved Pnorty Serial No Samoie Paint Date Time iseved Priority
F 70.—-5315] EEG.COMP#2 D= T30 | 1C:14Q oh F 971.-50153 SEG.COMPHZ 2= 7-90 [ 10:41 24
Oesermicalon Method/Staecard Resuit Unts Crarge Code Reruns Deterrination Methad, Srancerd Resuit Urits Charge Code Reruns
oH LA-212-1073 NONE WET7SE G [alg] LA-21E~-10E oNE WBE7 3L 8]
S:.mph Sire Customar 1O Sample Size Customer !D
7 000007 24889 /2.48¥nd 000007
Re Caiculations, Results: ks, ) 3 -
REAGENT BLANK L) % £ ocy
1°C saMFLE TEMF 22 2
z7Z:
/l 72
Analyst-1 Anatyst - 2 Anaiyst -3 Anaiyst - 4 Ansiyst -5 Analyst - 1 Anatyst - 2 Anaiyst-3 Analyst -4 Analyst - §
©2¢ % Zia it L0267 2f8uc”]
\ﬂ/"?— Hrs Hes bre Hre / Hrs Hre Hry Hra
seaty
Ouwm Time Compieted Lab Unit M, Ouin Time Comgpleted Lab Unit Mgr
2- 550 (o 2-§- 70 % A

/

L 54480081 (R-10-23)

34-450C-041 (N-10-83)

ajdwes pLoS 30 sitsA[euy Hd




Serial No. Sempie Povee Omie Tiew 'saved Priovity

F 945.-5513] SEG.COMPHL 2 790 | 10140 o6

Determiaation Method, Standard Result Unis Charge Code Reru

oM LA-212~-103 % RECOVERY WE7SL 0
‘ TSamgie Size

C /at

“~“H00QGC?

Remarks, Caiculations. Resuits:
LNC?OSQ%’CKLEAQ:‘ E
[sli} .
s 10— 7Ze7”
SAMFLE TEMF _ZZ 7

4 = /0"'7%
/010 //DLOD

Ansiyst- 1

202L7

Apatyst - 2

Analyst -3

Analyst - &

Anaiyet - §

2Lt

ety

fa gy

Hre

Oate

2-57°

Time Compieted

-~

54-0600-081 (R-1C-8)

a|duwes pt|oS jo stskieuy pd




Serial No. Sempie Pourt | Oute Time lesed Priodty Seral NO Samo.e Paint Date Time Issued Priorty
F o 972.,-51101 SEG.COMP#4 2- 7-50 | 10:41 26 F o 974,.-9510CF GEG.COMF#S 2= 7-90 | 1048 26
Determmation Maethod/Standard Aesuil Lnits Charge Code Reruns Dererminabon Metnod, Standard E Crarge Coda Rerurs
% HZ0 LA~3464-101 “ WE730L ©Q % HZ0 LA-5464-101 % RECOVERY WRTSL o
Samgle Size Customer 1D Sampte Size Customes 10
Q0Q0G™? 0n0on™

Remaris, Caicuimtions, Resuita:

DUFLICATE SAMFLE

G 2. /654

7T 2129873

Wr2/) 7237

i T
”zz,fééu ¢¥ 22 s7 £
2/.5538 75 21.-22049
1909 7., 1120w 24,8029
22 (/o076 w2 2 |,79 5S¢

Ws?

5L9Y%
e

StsALeuy J433eM 1UBDA34

97.%3%

LN\

Andy!( 1 Analyst - 2 Anatyst -3 Anslyst - 4 Analyst - 5 Analyst-2 Anaiyst -3 Anatyst -4 Analyst - 8
Gyt xfatr| |2 Syl et
Hes Hrs Hrs Hrs Hes Hre Hre Hrs

Oate Time Compieted

275 || . 1

Time Completed

2— i._:jo Lab Unit VQ%

LAY S4-0800-041 {R-10-83 | S4-8800-081 {R-10-83)
. -
Sernal No Sampie Pout Oare Time saved Priority Serigh NO. 3ampie Pont Oste Thre Isaved Priarity
Fo271.-5010) SES.COMP&#T 2w T=F%0 | 10:4) 26 F S70.-7710 SEG.COMFHE 2~ 7-90 | 10:40 26
De i Method/S Resuil Umnis Charge Code Rerae Oelacmination Meinod/Standard Rasuft Units Charge Code Retuns
% H20 LA-554-101 % WB7 S G . W HZEQ LA-564-101 % WE7SL O
Sampie Sire Customer 10 ' Samgle Size Custcmer 10
e 3 -
0CC007 a0 Q0COG?
Remarks, Calculations, Results; Remarks, Calciiatiens, Resuits:
T Jef F\‘EF\GENT BLANK s

¢ 22, 7172
7 2). 9158
w1 22,5‘043

w2 Z2.9974

“ 7
gd/g & 2/.707 (QL\

692/ 60/8" T 2./,7077 00 v ij
Y21,59¢) w 2. 7"‘774‘“9"*
21,5999 w*2/,7016

Anatyst - 4

g)fB;?CRCZ%D

@)

A,

e

Ansiyet - 5

Azlysx - Analyst - 2 Anaiyst - 3 Analyst - 4 Analyst -8 Zyst 1 Analyst -2 Anstyst -3
BSIHH PY Y ASuley DL
i es e s Hre ny Hrs Hrs ) Hrs

[~ 1 Tirve Coempieted Date Tira Corpleted

1550

% N

2~ 550

Lab Unit Mgr é { [

$4-8800-081 R -10-13}

7

£4-0000-081 (M-10-83}

o
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S
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Q| JewcnIny a5 sidweg

O BETACL] AMINOI3N % TOT-v7C-b97 OTH %
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Percent Water Analysis




ptak HJ‘} = Hoamt
(2.474,)025_)

= /.f?é,qnm

LMCS CHECK SAMFLE
LMCS 1D _secil-CcE€

pea¥ Hgt - 7Hus

Sedal No Sampim Powdt « | Date Tirne soad Prioriry Serial No Sampm Pt Date Time lssued Priority
T 972.-5197| SEG.COMF#4 Z2— 7-%90 | 10:41 26 F  974.-5597| SEG.COMF#b& 2- 7-90 | 10:41 26
Dwterrunatica MethodsStandard Resuit Units Chrarge Coce Rerune Datervination Method. Standerd Result Units Charge Code Perurs
Ha LA-325-102 PPH E21D1 (&) Ha LA-328-102 7% RECOVERY E2101 0O
Samgie Size BF: 2.5 Cug 10 Tample Size Cosiomer 10

”? -

’ o.oggtlg &ﬁk in_ 28al vied Iml 7 ? +OLS i #z
Remarts. Caicuiatilng, Resuits: Remarks. Calculations, Results:

DUPLICATE SAMPLE

Anaiyst - 4 Anslyst -2 Analyst -3 Aralyet - 4 uuﬁ Araysl -1 Ansiyat -2 Analyst -3 Anaiyst - 4 Analyst - §
M@\—L ot ,qo ng&vﬂ Logads ﬂy{(
Hes v Hrs Hrs Hrs Hrs A Hrs hrs Q Hrs
pCsz> o2 Le wtﬁ(_ﬂ
Onp - Zime Complated b Upat M Date Time Comp eted Lab Unit Mgr . e
%S .24 e "
7"15"90 2t L,m;« | I-13-90 7. %m_ pal
54-8300-081 [R-10- 83} g — S4-480-081 (R-10-8)
Seral No. Sampia Poiet Oute Time |ssusd Prority Sar:al NO. Sempie Point Ouie Time seved Prigrty
F ?71.-3097] SEG.COMPH#3 2= 7-90 1 10:40 1 24 F  973.-5297| SEG.COMF#S 2~ 7~90 | 10:41 26
Determration Meihod/Standard RAewit Units Chrarge Code Reruns Oetermination Method/Standa d Resuit Units Charge Code Reruns
Hg LA-325-102 | FFM E2101 Q Ha LA-3295-102 | % RECOVERY |EZ1Dl1 0
ﬂ\p\. Sae DF=12.5 Customer 1D Sampie Size DF-13.8 Customer 1D
Q,Ol}é &...s/pm 284l thed 2m! © 0.0138g 14 25m] sad Dl +0.015m1 L2 S
Remarks, Cawcul Adsurts; Remarks. Calculrdors, Resuts:
- SEFIKE SAMELE
WkP“kHﬁ"ﬂ"m geIke IDL,@QL_CE
(y.92 Y12.5) SFIKE VO 17.3549 - Eibz 2_‘3%‘ _'2_'5)]
= 443 ppm peck Hat = 49 st s
13bmy PP 12.53
‘ jg/ _ 0. 8355 66‘877
150~
Reawery
Anayet - 1 Anatyst - 2 Anaiyst -3 Anaiyst - 4 Analyst - Analyst -1 Analyst - 2 Ansiyst -3 Analywt - 4 Ansiyst -
ot Lty 15509 Vel 2 luid., %K w40
ey v Hes Hey Hrs 'b 5.4 Hrs U Hrs Hry Hrs. T4
%?923 92> 7 —
Ot -7 »Lm Competed Lab Unig Mar &L ! Date Twne Completed Lab Unit Mgr . ! 1
b vl TN 1 227/20 | Jo sl

a|dwes pajsabipun - siLsALeuy AAndaay




Seriai No. Samow Pourt °| Date Tine l1sued Priority
F F69.-3397] SEG.COMP#H#I 2= 7-90 ] 10:40 26

Duwierrination Method. Stanrdard Result Urnts Charga Coce Rerurs
Ha LA-325-102 % RECOVERY E2LD1 (]

Sampis Se Cunomer D

2 oSl :#7

Remarts, Calcuiations, Resuita:

LMCS CHECK SAMPLE

LMCS ID___ SHCU-LE
pea Mat = B i~

5450 = l.ab/m; o).

V-G

2ol

Anatyst - 1 Anaiyst -2 Analyst - 3 Anayst - 4 W
°
A z‘l/'q
Mrs s s K Mey \ ML)
. L ;.

o3 N -

Time Computied Lab Ut Wigr ~ 3

< f_'\&iiﬁ ’ﬂ,é %

\

L
U

$4-4306-081 (R-10-8D)

Senal No. Sampie Powt Daw Time 'sevea Priority
F 970.-2397] SEG.COMPs2 2= T=90 | 10:40 26
Oetermination Method/Standard Resull Units Charge Code Rerure
Ha LA-325-102 PFM E21D01 0
Sample Size Customer 1D

2 Jue P N

Remerks. Cakculatione. Resdts:
REAGENT BLANY

por Hqt = aen

<20N-“-&

4 _ -2
I&ﬁ?%L‘AQOHOqu

&%‘7&“ - 4.;*1’12(‘@390“/‘

Anaiys: - 1 Ansiyst -2 Analyst - 3 Anaiyst - 4 AAW
0
(P13 (RK T
Hes Hrs Hrs Hrs v Mry
P lar brul —
Date Time Compieted Lab Unit Mgr J L
7 i 7 ’qD { W lL
o N-10-83)

-

Leuy ALunduay

b

- sLsKk

aldwes paisabtpup




Seral No Sample Point * | Cwte , Time seued Prorty Serial No Samoie Poirt Dave Time 'seved Priority
F Q7. -0278] SEG.COMFHS 2= 7-90 | 14141 z5 o 924.-3578] SEG.COMFHO o= 7-90 | 1044 =&
Dete mination Meihod/ Stardard Result Units Cherge Code Reryune Determination Method/Stendard Rasuit Units Charge Code Reruns
CN iLA-HK5-LOL 7 RECOVERY WR73L 2 [eiiY} LA-4695-101 % RECOVERY WB7SL. O
Sampie Size Cusiomer 1D Sampie Size Customer 10

? o

L 40y2y 000007 " J00ut 18 - Jws 0000Q7

arks, Caleul 18 . R S H . Remarxs, Calcuiatans, Resuits:

SETHED SaMPLE A8S . 732 M35 CHECK SAMPLE nes 7/ M
SPTXE I0. 751 -C (Mis ip ¢l -C

SPTIE L. 100-10-Imt ) - Q\\e%f(j\w S Q4 SH

quw! (LW -.Q See

(3 . 01D R . -
RERRPY D- OB = Q.35 | A4 o (,67\_,%\73(\0063 40

9| dwes pejsabLpun - stsA| euy aptuek)
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits
October 12, 1990

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.



Procedure LA-533-105
Anion Analysis on Dionex Model 4000i

Typical sample dilution was 0.000099g/mL

Fluoride

Detection Limit in solution = 0.09 ppm.
Chloride

Detection Limit in solution = 0.04 ppm.
Nitrate

Detection Limit in solution = 0.24 ppm.
Phosphate

Detection Limit in solution = 0.13 ppm.
Sulfate

Detection Limit in solution = 0.13 ppm.
Procedure LA-622~102

Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.0l1g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.0l1g/mL



Procedure LA-505-151

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations

and Analysis

Typical sample dilution for the Fusion Dissolution was
0.00019g/mL.

Typical sample dilution for the Water Digestion was
0.000476g/mL.

Typical sample dilution for the acid Digestion was
0.000476g/mL.

Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony
Arsenic 0.0223 Barium
Beryllium 0.0006 Bismuth
Boron 0.0083 Cadmium
Calcium 0.0002 Cerium
Chromium 0.0039 Cobalt
Copper 0.0158 Europium
Iron 0.0073 Lanthanum
Lead 0.0273 Lithium
Magnesium 0.0001 Manganese
Mercury 0.0036 Molybdenum
Neodymium 0.2130 Nickel
Phosphorous 0.0308 Potassium
Samarium 0.1525 Selenium
Silicon 0.0314 Silver
Sodium 0.0483 Strontium
Sulfur 0.0163 Tantalum
Thallium 0.0646 Thor ium
Tin 0.0144 Titanium
Tungsten 0.0273 Uranium
Vanadium 0.0186 Zinc

Zirconium 0.0141

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017




